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NOTICE

This is the report of a project undertaken with the approval
of the Councils of the Institute of Medicine and of the National
Academy of Sciences. Such approval manifests the judgment that
the project is of national importance and appropriate both to the
purposes and professional resources of the Institute of Medicine.

The members of the committee appointed to conduct the project
and prepare the report were selected for recognized competence and
with due consideration for the balance of disciplines appropriate
to the project. Responsibility for the Substantive aspects of the
report rests with that committee.

Each report issuing from a study committee of the Institute
of Medicine is reviewed by an independent group of qualified in-
dividuals according to procedures established and monitored by the
National Academy of Sciences. Only upon satisfactory completion of
the review process is distribution of a report approved.
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Preface

In February 1974, Parts I and II of a study of the Costs
of Education in the Health Professions were transmitted to the
Congress and the Department of Health, Education, and Welfare.
The report was in response to a request contained in the
Comprehensive Health Manpower and Training Act of 1971 (Public

Law 92-157).

This volume, Part III, of the report contains a detailed
de';cription of the methodology used in developing and analyzing
the data contained in the study. Part III includes a description
of the methodology used in the field study of 82 sampled schools
and the process and results of the constructed costs modeling
seminars held for the professions of medicine, dentistry, and
veterinary medicine.
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INTRODUCTION

In the Comprehensive Health Manpower Training Act of 1971,

Congress requested a study to estimate the average annual cost of

educating a student to the first professional degree in each of

eight health professions. The study, undertaken by the Institute

of Medicine of the National Academy of Sciences, also was to develop

a recommendation for the use of the cost data for Federal capitation

payments in support of health professional education. Parts I and

II of the report of that study provide the data and recommendations
requested by Congress, along with a brief description of the study

methodology. Part III presents a more detailed explanation of the

methodology and some of the findings that led to the final cost

estimates.

Existing financial data on health professional schools is of

limited usefulness for the purpose of determining the costs of
educating students to the first degree. Aggregate income and expen-
ditures for the schools of each profession were shown in Chapter 2,

Part II of this report. Some of these data are published regularly

but several professions undertook special surveys to obtain infor-

mation for use by the Institute's study. The data, however, indicate

"cash flows" of the schools and are not an adequate measure of the

resource costs that must be ascertained to enable an estimate of

education program costs. In addition, aggregate data are not trans-

latable into estimates of costs per student. Some other education
program cost studies published in recent years would seem to provide

a portion of the information needed for this study but their differing

methodologies make meaningful comparisons difficult, even among schools

in the same profession.*

In an effort to remedy these inadequacies of information, the
Institute's study group developed a methodology based on analysis of

faculty activities. The entire procedure used by the study group

to estimate annual average education costs per student was a combi-

nation of three processes:

*See, for example, Thomas J. Campbell, Program Cost Allocation in
Seven Medical Centers: A Pilot Study (Washington: Association of
American Medical Colleges (AAMC), 1968); Augustus J. Carroll,
Program Cost Estimating in a Teaching Hospital (Washington: AAMC,
196) ; John Koehler and Robert Slighton, Activity Analysis and Cost
Analysis in Medical Schools (Santa Monica, California: July, 1972);

Warren W. Gulko, Program Classification Structures (Boulder,
Colorado: National Center for Higher Education Management Systems
at Western Interstate Commission for Higher Education, 1972); and

AAMC, Undergraduate Medical Education: Elements - Objectives -Cost

(Washington: AAMC, 1973).



Program cost allocation, which identified the total resources
used by a school or health science center, and apportioned the cost
of the resources among three major programs--education, research,
and patient care--on a consistent basis.

Constructed cost seminars in medicine, dentistry, and veterinary
medicine, in which experienced educators and administrators reached
a consensus of judgments necessary to define the components of an
education program.

Income and expenditure analysis for the determination of net
education expenditures, which are the full costs of the education
program less reimbursements for those portions of research and patient
care considered essential to education. Although not a cost concept
of classic economics, net education expenditures facilitate the use
of education cost figures in identifying the financing required by
a school.

With a methodology based on these three processes, the study
group conducted detailed analyses at a nationwide sample cf 82
schools, selected as nearly as possible to be representative of the
total pcpulation of schools in each profession.

The study group chose the academic year of 1972-73 as the period
for which to compute the average historical costs of educating health
professionals, as requested by Congress. Average education costs are
based on data collectea at the sampled schools, adjusted according
to some of the judgmental definitions cc education programs that
emerged from the constructed cost seminars. The study group concluded
that net education expenditures are a suitable basis for establishing
the amounts of Federal capitation grants to health professional schools.

The study group believes that the procedures used and the results
obtained in this study, while not completey free of error, represent
a significant advanle in program cost finding techniques as applied
to academic health -..enters, and provide a basis for determining
levels of financing for education programs. The major assumptions
and judgments required by the methodology i.re explicitly defined and
clearly identifiable, enabling a recomputatioa of the results if
different assumptions and judgments are desired.

Chapter 1, contains a detailed explanation of the study method-
ology, and a description of the sampling techniques used in the study.

Procedures and results of the constructed cost seminars are
presented in Chapter 2.



Chapter 1

EDUCATION COSTS AND NET EDUCATION EXPENDITURES:
THE PROGRAM COST APPROACH

The procedures used in this study are presented in the se-
quence of oggregating the costs of all instruction activities,

developirg education costs, and deriving net education expendi-

tures.

Costs of Instructional Activities

Instructional activities are those that contribute solely

to the education programs of a health professional school. They

include direct teaching activities, such as lectures and seminars;

a portion of the "joint" activities that result simultaneously

in instruction and research or patient care; and an appropriate
p.)rtion of activities, such as administration and professional
development, that support all programs.

The costs of instructional activities approximate the incre-

mental costs that an existing health center would incur in estab-

lishing an educational program. Instruction costs represent the

portion of a health center's costs that are exclusively related
to education but do not represent total education costs. The

costs of instruction activities are developed according to the

following program cost allocation procedures:

First, the principal programs and cost categories are iden-

tified. For example, the principal program at a health science

center might be:

- medical student education

- dental student education

- education of other types of students

- biomedical research

- patient care.

The cost categories are broadly divided into direct and
indirect costs. Direct costs are expenditures incurred by the
departments, such as faculty costs, supplies, and expenses;
indirect costs include those general administrative and institu-
tional items that support all programs, such as the vice presi-
dent's office, data processing, and library costs.

14
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The second step is to identify all the resources used by the
institution to conduct the programs. Generally, these resources
will include personnel (faculty, support, and administrative);
facilities and equipment (classrooms, libraries, and laboratories);
and overhead services (dean's office, computer processing, and
utilities). Costs, whether actual or imputed, must be associated
with each resource.

The third step is to identify each organization's personnel,
facilities and equipment, and overhead costs that clearly may be
assigned to only one program. For example, salary costs of full-
time laboratory assistants who engage only in research are costs
of the research program.

Fourth, for those costs that reflect contributions to more
than one program, guidelines must be developed to allocate portions
of costs to programs. Large amounts of a health science center's
resources are consumed in activities supporting more than one pro-
gram, therefore a large part of total costs are subject to these
allocation rules. The determination of allocation rules is the
essence of program cost estimating in a health science center.

Fifth, program costs for an institution are aggregated at four
levels--individual department, basic science and clinical disci-
plines, each health professioral school, and all schools that com-
prise a health science center. The structure is simplified in
schools that are not departmeitcalized and in freestanding schools;
for example, a freestanding school of optometry not divided into
departments would have a single level of aggregation.

Sixth, to compute costs on a per student basis, instruction
costs for first degree students are divided by the number of
students.

The following sections discuss in detail the procedures used
for defining the program cost structure and allocating each cost
element to programs.

A. Defining Programs and Cost Categories

Programs can be defined in varying degrees of detail. The
study group visited one school that allocated its resources among
42 programs, which was useful for the school's administration but
excessively itemized for the purposes of this study.

Two groups had developed program definitions for health science
centers prior to the Institute's study. The AAMC developed "Guide-
lines for Academic Health Center Cost Allocation Studies" in 1971,
which proposed a program cost structure that has been used by many
medical schools; and the Western Interstate Commission for Higher
Education (WICHE) developed a program classification structure that
is intended to apply to all institutions of higher education,
including health science centers.

The study group believed it was important to draw on the
experience of these groups and to limit the number of different

15 -4-



program definitions in use., As a result, the program definitions
and cost categories proposed by the study group rely heavily on the
AAMC guidelines, and are compatible with those offered by WICHE.

Tables 1 and 2 display the program cost structure for direct
and indirect costs. The cost categories used in the study are
adapted from the American Council on Education cost categories used
by most institutions of higher education.

B. Allocating Direct Costs to Programs

Because most health professional schools treat the department
as the basic unit for budgeting and recording expenditures, the
department is the lowest level of aggregation for allocating direct
costs to programs. In smaller schools that find it sufficient to
treat the entire school as a single cost center, without dividing
into departments, the study used the school's cost center as the

basic accounting unit. Allocation criteria for each direct cost
element are outlined below.

1. Faculty Costs

In almost all schools, faculty costs are the largest single
component of direct costs and also the most significant element of
the school's total cost because faculty activities govern most other
costs. The remaining discussion of allocating faculty costs to pro-
grams is presented in four stages--determining how faculty spend
their time, (faculty activity reporting); assigning activities to
programs; determining total faculty costs; and allocating faculty
costs to programs.

Faculty Activity Reporting. The methodology allocates faculty
costs to programs in accordance with the proportion of faculty time
in hours devoted to each program. Faculty activities were recorded
during a one-week period in the spring of 1973. Activity data were
obtained from all full-time and part-time faculty and approximately
a one-third sample of volunteer faculty."

The study group evaluated several major alternatives by means
of pilot studies before deciding on the faculty activity methodology.
The alternatives included faculty reports of "effort" spent on vari-
ous programs, using only a sample of faculty for activity analysis,
and using various reporting periods of a day, semester, or quarter,
or academic year. Activity reporting for one week was selected as
the most objective and explicit procedure for assigning activities
to programs. It allowed for grouping activities according to dif-
ferent del.nitions of education costs, and the one-week reporting

"Imputed costs for volunteer faculty time are not inzluded in the
costs presented in this report because of the difficulty of accu-
rately measuring their time and their varied functions for assign-
ing that time to programs.

16
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period produced adequate data without, exceeding the time limit for
the study.

At the sampled schools, the study group requested faculty to
keep records of time spent in various activities for one week of the
1973 spring semester. As a check on the validity of using a single
week's data, a follow-up analysis was undertaken at a small sample
of schools during the 1973 fall semester; it disclosed little aggre-
gate difference in education costs.*

Faculty members were sent a package consisting of:

- a letter from the Institute of Medicine requesting their
participation

- notification from the school, generally through the Dean's
office, specifying such things as the sample week, and
scheduled meetings

- a sample of a completed form

- a general information sheet and several blank forms for
recording daily activities.

Attachment 1 contains a sample of the materials sent to faculty
members.

Faculty were asked to complete the time logs for the specified
week, showing the time at the beginning and end of each activity and
including time spent at home on activities for the school. The
faculty members described in their own words their various activities
and indicated, if applicable, the number and type of students present.
For activities such as preparation for teaching, which were performed
without students present but were directly related to a specific stu-
dent category, the faculty members indicated the percent of time to
be assigned to the appropriate student category. Through this pro-
cess, the study group sought to minimize judgments of individual
faculty members.

The next step was to group the faculty activities into the
standard set of thirteen categories shown in Table 3.

Examples of activities in each of these categories are displayed
in Table 4. Faculty members were asked to attend departmental meet-
ings where study staff explained the standard categories and assisted
the faculty in deciding which category most closely represented each
of their reported activities. Part-time and volunteer faculty who
were not able to attend the scheduled departmental meetings were
given the list of categories and examples of activities for each

*Per student costs were roughly 15% higher in one medical school,
proportionately lower in another, and roughly the same at a third
school. The third school was not in the sample of 14, but was one
of the schools in the IOM's pilot study and had conducted faculty
surveys for each quarter.

1:)



TABLE 3

Standard Activity Categories: Activity Costs and Definitions

Code Definition

TCH Formal teaching, in classroom, laboratory, clinical
or other setting. Patients may be present, but for
demonstration ptirposes only. Topic oriented.
Students always present.

T/FC Teaching/patient care. Patient care activities
with students present. Clinical, surgical, or
laboratory procedures, either being conducted by
faculty with students observing, or by students
with faculty member supervising.

PREP Preparation for teaching activities in current
term, including prepara÷ion for clinical activities.

CURR General curriculum development and evaluation;
teaching support activities; preparation for
courses to be taught in future terms.

RES/I Independent research including research administration.
No students present.

RES/T Research and teaching. Students present.

WRITE Professional writing other than research findings.

PC Patient care in any setting. No students present.

ADMEN General administration and other internal service
to the institution.

H/ADM Hospital or clinic administration.

SERV Scrvice to your own professional and in a
professional capacity to outside organizations.

PRO/D Activities to keep oneself abreast of developments
in one's field.

ABS Absence from professional duties due to illness,
vacation, sabbatical, other leave.
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and were asked to code their own Um*: logs into the standard
format.

In addition to the activity data, each time log contained
general information, such as the faculty member's identification
number, rank, and department. This information is essential for
aggregating each faculty member's activities by department, rank,
and type of appointment, i.e. full-time, part-time, or volunteer.

Table 5 shows the percent of faculty who responded in each
of the eight professions.

Assigning Activities to Programs. Table 6 shows the five
broad categories into which the standard activities can be grouped
in order to assign activities to programs. Teaching, preparation,
and curriculum development activities are allocated to instruction.
If more than one type of student is present during a teaching activ-
ity, the time spent in that activity is allocated among the various
student categories based on the number of students present during
the activity. The various categories of students were not weighted
differentially. Thus, if a faculty member spent one hour in a sem-
inar with two pharmacy students and two graduate students, the res-
pective instruction programs were charged equally for the faculty
member's time.

Time spent in independent research and patient care activities
is allocated to the research and patient care programs.

The most complex activities are those that jointly produce
instruction and either research or patient care. For program cost
allocation, a method had to be devised to allocate time on joint
activities TO the programs benefitting from these activities. After
discussion with administrators and faculty, the methodology described
below was developed and used in the study.

Joint Teaching and Patient Care Activities. The nature of clin-
ical instruction varies considerably within the professions, and the
study methodology for allocating joint teaching and patient care ac-
tivities takes into account the characteristics of clinical instruc-
tion in each profession.

Medicine

The study methodology relied on marginal analysis to allocate
the time in joint teaching and patient care activities to programs
in medicine. Study staff conducted detailed interviews with medical
school faculty in various departments to determine the incremental
instruction time in joint activities. The interviews proceeded as
follows:

- the faculty member was asked to point out the parts of his
total joint time that could be associated exclusively with
instruction; for example, an hour of ward round may include
15 minutes of pre-round discussion with students, 30 minutes

23
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TABLE 5

Average Percent of Faculty Response by
Profession and Type of Faculty

. -

Profession Full-time Part-time Volunteer

Medicine 81 60 37

Osteopathy 87 100 NA

Dentistry 90 84 73

Optometry 87 67 50

Pharmacy 95 53 47

Podiatry 79 100 45

Veterinary
Medicine 84 37 NA

Nursing 95 81 38.



TABLE 6

Definition of Faculty Activities in
Health Professional Schools

Activity

Instruction activities

1. Teaching

2. Preparation for teaching

,. Curriculum development and
evaluation

Joint activities

4. Joint teaching and patient care

5. Joint research and teaching
Administration

Research activities

Independent research

Patient care activities

". Patient care

A Hospital/clinical administration

Ceneral support activities

9. Administration

10. Service

11. Professional development

17. Writing

13. Absence

Definition... 0.

Formal teaching, in cldsnrY,00m,
tory, clinical or other setting.
Patients may be preent, but for
demmstration purpose:. only. Topic.
oriented. Students always pr-sent.

Preparation for teaching activitie in

current term. including preparation for
clinical activities.

General curriculum development and
evaluation; teaching support activitie,.;
preparation for courses to he taught
in future terms.

Teaching/patient care. Patient care
activities with students present.
Clinical, surgical, or laboratory
procedures, either being conducted by
faculty with students observing, or by
students with faculty member supervising.

Research and teaching. Students
present.

Independent research including research
admini:3tration. NO students present.

Patient care in any :-tetting. Student,,
present.

Hospital or clinic adnini:Jration.

General iuimini!4ration v :'thee
internal service to the intitution.

Service to your own prvl.f,..wien and in as
profe,-.sional capacity tt. (,tit!;ide -rgartizdti"n

Activitio.; to kf,ep ort:if.11 ibea:A of
developments in one'f.

Prutessional writing other timri r,:;e.,11\1
findings.

Ats!ortoft f r.mt t)iv.ff.- .1utif,!; 1;.
nines:" vacation, ..abItti(Al, other
leave.
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2$



of actual patient round with students, and 15 minutes of
wrap-up time answering students' questions, scheduling
conferences, etc. Here, the first 15 minutes and the last
15 minutes could be charged as instructional time, reducing
the joint time to 30 minutes.

- the faculty member was then asked how long this residual
joint activity would have taken if there had been no stu-
dents present, that is, he was asked to estimate the time
it would have taken him to provide the patient care with-
out students. If, for instance, a faculty member replied
that he could have provided patient care in 20 minutes,
the incremental 10 minutes is charged to instruction and
20 minutes is allocated to patient care.

Table 7 summarizes the allocation of a one-hour ward round.

This analysis was conducted at various departments of the
sampled medical schools, and average factors shown in Table 3 were
determined for each medical school department. These factors were
applied to each joint teaching and patient care activity to compute
the time allocated to instruction; the remainder was allocated to
patient care.

Osteopathy

The staff conducted only a limited number of interviews to
determine marginal factors at schools of osteopathy; discussions
with osteopathy faculty suggested that the approach used for medical
schools could be applied to schools of osteopathy because clinical
instruction is similar in the two professions.

Dentistry

Clinics owned by schools of dentistry, optometry, podiatry*,
and veterinary medicine exist primarily to provide clinical experi-
ence to students; if there were no school there would be no clinic.
Moreover, the role of faculty members is primarily supervisory,
with students providing the actual patient care. Thus all clinical
faculty time spent in joint teaching and patient care was allocated
to instruction in these professions.

Nursing

Baccalaureate and associate degree nursing faculty do not
usually carry patient care responsibilities in clinics or hospitals,
therefore their clinic teaching activities, though carried out in

One school of podiatry operates a hospital in addition to teaching
clinics. The study did not attempt to identify the education costs
borne by teaching hospitals, and hospitals costs are not included
in education costs.

26
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TABLE 7

Allocation of Joint Activities--An Example

Activity Total Instruction Patient service

Ward round

Pre-round discussion 15 minutes 15 minutes
Round 30 minutes 10 minutes 20 minutes
Post-round discussion 15 minutes 15 minutes

Total 1 hour 40 minutes 20 minutes

TABLE 8

Percent Incremental Time for Teaching by Department
in Sampled Medical Schools, 1972-73

Departmealt Percent

Anesthesiology 20

Medicine 50

Obstetrics/gynecology 60

Pathology 50

Pediatrics 45

Psychiatry 40

Radiology 40

Surgery 40
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a patient care setting, are essentially instructional in nature.
The study allocated to instruction all joint teaching and patient
care by nursing faculty.

For hospital based diploma nursing programs, the study used
existing Medicare step-down procedures to determine education costs;
joint activities were not an issue.

Pharmacy

Staff field experiences indicated that joint teaching and
patient care time for pharmacy school faculty is relatively small,
even for the hospital based, part-time pharmacy faculty. In addi-
tion, much of this joint time is spent in student supervision.
Therefore, the study allocated all joint teaching and patient care
to instruction.

Table 9 summarizes the allocation rules by profession for
allocaLing joint teaching and patient care activities.

Joint Research and Teaching Activities. Interviews with
faculty suggested that the portion of joint research and teaching
time spent with first degree students can be considered instruc-
tional, although medical students contribute to some faculty

research projects. On the other hand, interviews suggested that

most joint research and teaching involving graduate students and
house officers is primarily for the advancement of new knowledge.
Because the percent of faculty time in these activities was rela-
tively small, the study group adopted the simplified rules that
all time in joint research and teaching activities associated with
first degree students is allocated to instruction, and all time in
joint research and teaching associated with graduate students is

allocated to the research program. This allocation rule was used
in all eight professions for developing instruction costs.

General Support Activities. This category, which includes
administration, as well as professional development and other
scholarly activities that support all programs of the school, is
allocated to instruction, research, and patient care proportionate
to the time allocated to these programs from other activities.

In pharmacy, optometry, and veterinary medicine, service to
the profession and the community was treated as a separate program.
For the other professions, service was treated as a general activ-
ity supporting all programs and allocated proportionately.

Determining Total Faculty Coots. The next step was to isolate
+otal faculty compensation. Over the years, schools have adopted
various modes of faculty compensation. Nowhere does this occur with
greater variety than in schools of medicine, which use funds from
such diverse sources as federal and state governments, third party
patient care payers, parent university, and endowments to compensate
faculty for a wide range of functions. In addition, some schools,

-17-
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TABLE 9

Allocation of Joint Teaching and Patient Care Activities

A Summary

r
Profession Teaching/patient care

Medicine Allocate marginal teaching % to
instruction

Balance to patient care

Osteopathy Same as medicine

Dentistry 100% instruction

Optometry 100% instruction

Pharmacy 100% instruction

Podiatry 100% instruction

Veterinary Medicine Clinic setting 100% instruction

Extension setting: 30% to
instruction and balance of
T/PC to PC

Nursing 100% instruction

-18-



recognizing that their compensation levels might not attract the

desired clinical practitioners, permit these faculty members to
engage in intramural or extramural private practice to supplement
earnings. Often the institution has little knowledge or control of
faculty private practice earnings. The study group took into account
the variety of compensation mechanisms at each sampled institution
by computing faculty costs to include total faculty compensation
from all identifiable sources.

Faculty activity logs itemized time on all activities, includ-
ing private patient care, so that the study group could be certain
that income corresponded to activities. In general, for full-time
faculty, costs are total earnings, which are allocated to programs

based on total activities reported on the time log. For example,
if a faculty member worked a total of 50 hours during the reporting
week, with 10 hours spent instructing first degree students, and his
total annual earnings were $25,000, of which $15,000 were paid by
the school and the remainder was from private patient care, then
?0 percent of his total earnings of $25,000, i.e., $5,000, would be
allocated to the instruction of first degree students.

Allocating Faculty Costs to Programs. Faculty costs are allo-
cated to instruction of first degree students, house officers and
graduate students, and to research and patient care in the same
proportions as faculty time spent in the programs. The cost of
activities directly related to instruction, research, or patient

care (See Table 6) is allocated to the respective program; the in-

struction component of joint activity costs is allocated to instruc-
tion and the remainder to research or patient care; and the costs of
general support activities is allocated to all programs on a propor-

tionate basis.

2. Other Direct Costs

These costs consist of all the non-faculty expenditures at the

department level. For this study, they were grouped into the follow-

ing categories:

- non-faculty salaries

- employee benefits

- supplies and expenses

- equipment

If a school recorded these expenses by department, the study
also allocated them at the department level; if a school was not
departmentalized, these expenses were allocated for the school as

a whole. Allocation procedures used for each category are described

below.

Non-faculty Salaries. These include salaries and wages for
clerical and technical staff that support faculty. One of two

3.0
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alternative approaches was used for allocating these costs to pro-
grams, depending on the availability of detailed cost data at each
school.

Some schools could divide non-faculty salaries for each depart-
ment into two groups, secretarial and clerical staff costs, and tech-
nical staff costs.

In these schools secretarial staff costs were allocated to
programs in the same proportion as faculty costs were allocated.
Schools were asked either to c'nduct an analysis of technical staff
time by activities or to estimate the percent of their time spent
on each program.

If schools were not able to supply detailed information on non-
faculty salaries, the salaries were allocated to programs according
to faculty costs allocated to each program.

Employee Benefits. These costs are allocated to instruction,
research, and patient care proportionate to total personnel costs
in these programs, i.e., faculty as well as non-faculty personnel
costs.

Supplies and Expenses. Costs for supplies and expenses per-
taining to specific programs, such as sponsored research, are allo-
cated directly to these programs; the remainder is generally allo-
cated on the basis of total personnel costs.

Equipment. Equipment purchased during the year is treated as
the cost for that year on the principle that equipment replacements
approximate the use charge for all the equipment at the school.
Moreover, most institutions of higher education treat annual equip-
ment purchases as expenditures, not capital items. Equipment pur-
chases for specific purposes, such as research or patient care, are
directly allocated to these programs; the remainder is allocated to
-all programs proportionate to faculty costs.

C. Allocating Indirect Costs to Programs

Institutions differ greatly in their accounting procedures for
overhead and support services costs, depending on their overall
organization and relationship with other schools. For example, at
a freestanding health professional school, all support services
(e.g. plant operations, libraries, and student services) are con-
tained in the school's overall budget. On the other hand, at a
health center with more than one school, some of these services are
accounted for in the overall health center or university budgets.
The study group determined, for each sample school:

- where the support costs were budgeted and incurred

- how much these services cost

31
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- whether the school is .charged for all or a portion of these
costs

- what portion of the cost of shared support services should
be charged to each health professional school in a university
or health science center

- what basis should be used to allocate the school's total
allocated share of overhead costs to programs

- what amount of depreciation should be charged to each school
for buildings.

Because almost every health science centerand university has
a different way of accounting for and charging support services, the
allocation procedures appropriate for each school were developed
through discussions with the school administrators and financial
officers. Table 10 reflects the most common allocation rules used
in health science centers.

D. Allocating Non-cash Costs to Programs

In addition to the indirect cost items in Table 10, a charge
for depreciation of the buildings owned by the school was computed
and included in instruction costs. The study followed the guide-
lines set by OMB Circular A-21, and used the straight line method
for computing depreciation, which assumes an average life of fifty
years for a building, i.e., an annual rate of 2 percent of the cost
of the building. Allocation to programs is based generally on space
utilization studies, which are available at most schools; alterna-
tively, the total direct cost of each program is used to allocate
depreciation cost.

E. Allocatin: the Costs of Joint Activities

The methodology for allocating joint faculty activities already
has been described. The costs of these joint faculty activities are
allocated to programs according to the activity assignment criteria.
The general support activities of faculty, such as administration,
scholarly activities, clerical staff costs and other costs that
support faculty activities are allocated proportionate to faculty
costs in each program.

F. Aggregation of Program Costs

For schools that are divided into departments, faculty costs
and other direct costs are allocated to instruction, research, and
patient care for each department. These costs are summarized for
the basic science and clinical disciplines as well as for the
entire school. Each school's indirect costs are then allocated to
programs and its total direct and indirect costs summarized.
Finally, total health science center costs are summarized by aggre-
gating program costs of all schools within the health science
center. The costs allocated to first degree student instruction

32
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programs are dividecrby the number of students to produce instruc-
tion costs per student. This aggregation procedure is illustrated
in Table 11.

The computation of total health science center costs by aggre-
gating program costs of all the schools ensures that the instruction
program includes the costs of instructing students at all the schools
within the health science center. For example, if the school of
dentistry provides instruction to nursing students, the costs borne

by the dental school will be included in the aggregated instruction
costs for nursing students at that health science center.

G. A Note on Instruction Costs 'er Student for Pharmac and Nursin

The final step in computing instruction costs is to divide the
instruction program costs for first degree students by the number
of these students to obtain costs on a per student basis. For
schools of medicine, osteopathy, dentistry, optometry, podiatry, and
veterinary medicine, the procedure is simply to divide instruction
costs by the number of first degree students.

In pharmacy and nursing, however, the first professional degree
is at the baccalaureate level and includes a number of general bacca-
laureate course requirements such as social sciences and languages.
The costs presented in this study reflect only the professional por-
tion of the curriculum in these two professions. They are computed
as follows:

1. Pharmacy

For the purposes of developing costs per student for the first
professional degree in pharmacy, the liberal arts portion of the
five-year program was excluaed; the definition of the professional
curriculum is found in Chapter 9, Part II--Pharmacy. Because a
significant proportion of the professional curriculum of pharmacy
students is taken outside the pharmacy schools, instruction costs
at the sampled schools were adjusted upward to reflect resources
not contained in pharmacy schools' budget; the procedure is also
outlined in Chapter 9.

2. Nursing

For baccalaureate and associate degree nursing schools, the
concept of "student equivalent" was used to determine costs on a
per student basis. The use of other measures like number of stu-
dents for these schools of nursing is not appropriate since they
enroll nursing students at various points in the education program,
which often do not coincide with the period that students begin to
take nursing courses. For example, Schools A and B may have iden-
tical graduation requirements and comparable course offerings, but
School A may enroll freshmen students in the nursing program although
they do not take any nursing courses until their junior year while
School B may enroll students only when they start taking nursing
schools courses in their junior year. Moreover, neither full-time
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equivalents, head-counts, nor full-time and part-time students data
were readily available.

The student equivalent concept attempts to define the student
population that consumes resources in the nursing school during a
specified period. Costs per student equivalent shown in this report
reflect the total cost of educational resources attributable to
nursing student equivalents for each institution.

The computation is made in the following steps:

1. The number of nursing credits taken by a "typical" student
at each level (or year) are determined, generally from the
school's catalog.

2. Course enrollment figures are obtained from the schools and
these are multiplied by the credit-hour value of each course,
thus obtaining the total credit hours offered by the schools
at each level, or year of study.

3. Finally, the total credit hours offered by the school is
divided by the required credits for a "typical" student to
produce the number of "student equivalents" for the school.

Table 12 illustrates the computational procedure used.

Computing Education Costs

At a minimum, education must include all activities directly
related to student instruction, so the procedures used to compute
instruction costs form the base for computing education costs.
However, education of modern health professionals encompasses more
than instruction; it includes a portion of research and patient
service activities carried out by the institution which are essen-
tial to the education process. These activities

- provide the scientific and clinical environment to create
expected professional skills and values in students

- maintain faculty skill and competence in teaching

- attract and retain competent faculty in a competitive
market.

Determining how much of a school's research and patient care
is essential to the education program requires subjective judgments,
differing from one profession to another. The study group obtained
these judgments by convening three seminars of educators and adminis-
trators from schools of medicine, dentistry, and veterinary medicine,
respectively. These professions were selected because it was pre-
sumed that only in these professions did independent research and
patient care activities assume large proportions. In the remaining
professions, except osteopathy which is treated identically with
medicine, all research and patient care costs are allocated to
education. The participants in each seminar were charged with the
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TABLE 12

Computation of Student Equivalents for a
Baccalaureate Nursing Program

Student
level

Nursing credits
taken by a
"typical"

student a/

Student credit
hours .given by
the nursing
school b/

Student
equivalents

Year 1 3

2 6

3 22

4 24

99

176

542

428

Total student equivalents

33.0

29.3

24.6

17.8

104.7

a/Determined from the school's curriculuniplan.
b/Student credit hours computed by multiplying the course enrollment times

the credit-hour value of the courses taught.



task or assembling, on paper, the curricula, faculty, other person-
nel, depreciation, and administrative processes that would consti-
tute an effective school of a specified size. Through this process,
the judgments of experienced educators and administrators were sys-
tematically and openly arrived at and explicitly stated.

The judgments reflect a consensus among seminar participants
of prevailing concepts of education in the profession--no effort
was made to construct a health professional school of the future.
These judgments can, however, be modified should other judgments
prove more appropriate, and education costs can be computed on the
basis of different judgments. Detailed methodology and findings at
these seminars are presented in the next chapter.

The factors used to compute the amounts of research and patient
care essential to education are summarized in Table 13. These judg-
ments are expressed as percentages of faculty time spent in instruc-
tion activities. In computing research and patient care costs, the
amount included in education costs is the actual cost incurred by
the schools, by department, not to exceed the amounts specified for
each profession. In general, actual research costs exceeded the
specified amount of research for all sampled schools of medicine
and veterinary medicine.

Actual research was higher than the specified amount at two of
the eight sampled dental schools.

A. Computing Research Essential to Education

The amount of research essential to education includes faculty
costs as well as an appropriate portion of the support services
costs and is computed in the following steps for schools of medicine,
osteopathy, dentistry, and veterinary medicine.

1. The appropriate factor from Table 14 is applied to faculty
costs allocated to the instruction of first degree students
in that department.

2. The ratio between faculty costs for the instruction of first
degree students and faculty costs for the combined instruc-
tion of first degree students, graduate students and house
officers is computed.

3. The ratio computed in step 2 is applied to faculty costs
allocated to research in that department to compute the
amount of research available for the education of first
degree students.

4. The lesser of the amounts computed in steps 1 and 3 is the
faculty cost of research essential to education for each
department.

5. Faculty costs essential to the education of first degree
students are aggregated for the basic science and clinical
departments for each school.
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TABLE 13

Faculty Research and Patient Care Activities
Considered Essential to Education

Profession

Medicine and
Osteopathy

Independent research Patient care

Dentistry

Veterinary
Medicine

Optometry,
Pharmacy,
Podiatry,
and Nursing

Basic sciences: up to 67%
of faculty instruction
costs.
Clinical sciences: up to
30% of faculty instruction
costs.

Basic sciences: up to 67%
of faculty instruction
costs.
Clinical sciences: up to
20% of faculty instruction
costs.

Basic sciences: up to 25%
of faculty instruction
costs.
Clinical sciences: up to
10% of faculty instruction
costs.

No maximum: all research
expenditures included in
education

Balance of joint
teaching and patient
care not already
included in instruction.

None--ell clinical
teaching costs already
included in instruction.

None all clinical
teaching costs aL'eady
included in instruction.

Intramural faculty
patient care--all
clinical teaching costs
already included in
instruction

NOTE: The amount included in education costs in no case exceeds the actual
amounts of research and patient care available in each department.
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6. The ratio between other direct costs and faculty costs allo-
cated to the instruction of first degree students is computed
for the basic science and clinical departments.

7. The ratio computed in step 6 is applied to faculty costs es-
sential to education to allocate an appropriate amount of

other direct costs for research essential to education, up
to a maximum of the amount of other direct costs allocated
to research.

8. The ratio between indirect costs and total direct costs,
i.e., faculty costs plus other direct costs, allocated to
the instruction of first degree students is computed for

each school.

9. The ratio computed in step 8 is applied to faculty cost plus
other direct costs essential to education, computed in steps
5 and 7, to compute the appropriate amount of indirect costs
for research essential to education, up to a maximum of the
amount of indirect costs allocated to research.

10. At health science center schools, where more than one type
of first degree student is instructed at a school, the pro-
cess described above is applied for each type of first degree
student.

11. The total of faculty costs (step 5) other direct costs
(step 7), indirect costs (step 9), and the costs borne by
other schools in the health science center (step 10) con-
stitute the full cost of research essential to the educa-
tion of first degree students.

In schools of pharmacy, podiatry, optometry, and nursing, all
research is considered essential to education. The amount applicable
to the education of first degree students in these professions is
computed by applying to the research program costs, the ratio between
instruction costs for first degree students and the combined amount
for first. degree students, graduate students and house officers.

To summarize, the research essential to the education of first
degree students is based on judgments from seminars of educators
and administrators for the professions of medicine (also applied to
osteopathy), dentistry, and veterinary medicine; the full amount of

research in schools of pharmacy, optometry, podiatry, and nursing
is considered essential to education, and the amount of this research
determined applicable to first degree students is included in educa-
tion costs for these students; research costs included in education
for all professions are based on actual costs allocated to research
activities, and in no case exceed these actual amounts.

B. Computing Patient Care Essential to Education

The amount of patient care essential to education for schools
of medicine and osteopathy consists of the total cost of joint
teaching and patient care activities for first degree students, and
is computed as follows:
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1. The amount of faculty cost allocated to joint teaching and
patient care activities for first degree students is deter-
mined for each school.

2. The portion of these joint teaching and patient care costs
allocated to the instruction of first degree students is
deducted from the total joint activity costs to determine
the portion allocated to patient care.

3. The amount computed in step 2 represents the faculty cost
of joint teaching and patient care costs essential to the
education of first degree students.

4. Other direct costs, indirect costs and costs borne by other
health center schools that support faculty costs computed
in step 3, are calculated in the same manner as support
costs for research essential to education, described in the
previous section.

For schools of dentistry, pharmacy, optometry, podiatry, veter-
inary medicine, and nursing, all clinical instruction costs are
included in instruction costs; therefore, no further adjustment is
necessary in computing education costs.

Computing Net Education Expenditures

Education costs are a valid economic concept of costs but they
do not take into account the revenues generated by the research and
patient care essential to education. Therefore, education costs do
not accurately portray the amount of education income needed by
health professional schools from tuition and other sources, including
federal aid. To fill this gap in information, the study group devel-
oped a method of determining the portion of education costs not
funded from research and patient care sources. The result, termed
net education expenditures, identifies the unfunded portion of educa-
tion costs. The study group computed net education expenditures only
for first degree students in the eight health professions but the
methoaology is generally applicable for all types of students.

Table 14 illustrates the computation of net education expendi-
tures for first degree students using the following steps:

1. The gross income received by the school from its research
and patient care activities is identified.

2. The cost of research and patient care activities is sub-
tracted from gross income. This subtraction produces the
net income or deficit for .esearch and patient care activ-
ities respectively, to be applied to the education program.

3. The net income or deficit is allocated among the various
instruction programs of the school, based on the instruc-
tion costs of each program.

4. The research costs included in education are identified,
including a portion of joint research and teaching costs,

4'
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TABLE 14

Computation of Net Education Expenditures

Step 1. Identify gross
research income

Step 2. Calculate research
surplus or deficit

Gross

rfneRnice'h

Step 3. Allocate net deficit
to first degree students

Step 4. Identify reseaxth
costs in education

Cost of research ;

activities
Deficit

Deficit allocated to:
1

First degree Other 1

students 1 students

Instruc- Joint research? ieSearch essential

tional.. and teadhingj to education
activities

------- -

Step 5. Subtract the difference Net education expenditure

between research essential
to education and the net
deficit for first degree
students to get net education

expenditure
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and the amount of research essential to education. The same
procedure is followed for patient care costs.

5. If the computation in step 3 results in a net deficit for
research or patient care allocated to first degree students,
which is less than the sum of research or patient care es-
sential to education and the portion of the respective joint
activities included in instruction costs, then the differ-
ence between the total research cost included in education
and the net deficit is deducted from education costs to com-
pute net education expenditures. If the allocated net
deficit for research or patient care exceeds the sum of
research or patient care essential to education and the por-
tion of the respective joint activities included in instruc-
tion costs, then net education expenditures equals education
costs since the revenues f:.om research or patient care activ-

. .ities. are not sufficient to cover .even the- costs of these.
activities not included in education. Table 15 provides
hypothetical examples of this procedure.

6. If there is a net surplus for research or patient care, then
the total amount of research or patient care included in
education is deducted from education costs, up to a maximum
of the net surplus.

Table 16 gives hypothetical examples of this procedure;
the examples show research costs, but the procedures are the
same for patient care costs. School C's net surplus for
first degree students exceeds the joint research and teaching
costs included in instruction; therefore, the full amount of
research included in the instruction is deducted from educa-
tion costs. Because School D's net surplus allocated to
first degree students is less than joint research and teach-
ing cost included in instruction, the allocated net surplus
is deducted from education costs.

The effect of the above procedures is to place only the unfunded
balance of research and patient care costs in net education expendi-
tures. When a school's total net education expenditures is divided
by the number of its first degree students, the process yields net
education expenditures per student.

The computations are simplified in schools with one predominant
type of student or with small research and patient care programs.
For these schools, net education expenditures can be computed by
deducting the income generated by the school's research and patient
care activities from its total institutional costs.

Sampling Methodology

In selecting the sample of schools for detailed analysis, the
study sought schools that would be representative of the total popu-
lation of schools in each profession. With a primary objective to
develop annual average costs per student in each discipline, it was
important for the study to develop cost figures from a sample
representative of all schools.
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TABLE 15

Computation of Net Education Expenditures When There
is a Net Deficit in Research Revenues and Costs

(in thousands of dollars)

ISchool A School B

Research revenues $4,000 $8,000

Research costs 10,000 10,000

- Net deficit - . . (6,00Q) . (2,000)

Net deficit allocated to first
degree students - 50% (3,000) (1,000)

Portion of joint research
and teaching allocated to
instruction 500 500

Research essential to education 2,000 2,000

Total research costs included
in education 2,500 2,500

Deductions from education costs for
computing net education expenditures:

- No adjustment since
allocated net deficit
of $3,000 is greater
than total research
costs in education
of $2,500 -0-

- The difference between
total research costs in
education of $2,500 and
allocated net deficit of
$1,000 1,500



TABLE 16

Computation of Net Education Expenditures When There
is a Net Surplus of Research Revenues over Research Costs

(in thousands of dollars)

School C I School D

Research revenues

Research costs

. Net surplus. . _ .

$7,000

5,000

a,

$5,250

5,000

.2,000. . - Iv - 250.

Net surplus allocated to first
degree students - 50% 1,900 a- 125

Portion of joint research and
teaching included in instruction
costs r 500 500

Research essential to education 2,000 2,000

Total research costs included in
education 2,5001 cm, 2,500

Deductions from education
costs for computing net
education expenditures:

- Full cost of research
essential to education,
since there is a net
surplus for research 2,000 2,000

- Cost of joint research
and teaching activities
included in instruction
costs up to a maximum of
the allocated net surplus 500 .4 125

Total deductions $2,500 $2,125
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simple random sampling was deemed an inadequate procedure
because the number of schools is small in most of the professions.
And, to achieve accurate representativeness, random selection would
require a larger sample than was feasible within the limited time
and resource constraints of the study. Therefore, the study group
stratified schools in each profession according to the major charac-
teristics of the population, and then selected randomly from these
strata. The number of schools in the resulting sample and their
relationship to the total population in each discipline is displayed
in Table 17. Details regarding the characteristics of the sample
for the respective professions are found in Chapters 5-12, Part II.

Stratification of schools of medicine, dentistry, pharmacy, and
veterinary medicine was achieved through factor and cluster analysis
techniques; less complex techniques were used for schools of osteop-
(ithy, optometry, podiatry, and nursing.

y

A. Factor Analysis and Clustering the Schools

The following steps were used in clustering schools in the four
professions:

1. Identify the significant characteristics of schools in each
profession believed likely to affect education costs, e.g.
size, total expenditures, total faculty.

2. Collect data from each school for the variables identified
above.

3. Input this data into a factor analysis computer program that
condenses the large number of variables into a small, manage-
able number of factors, based on the statistical relation-
ships in the data. Factors are, therefore, synthetic vari-
ables created by condensing the large number of variables
into small groups.

4. Process the results of factor analysis through the clustering
program to produce groups or clusters of schools. This tech-
nique assigns each school a score based on its factor values
and then groups schools into the requested number of clusters;
depending on each school's score.

The variables used and the factors developed for schools of
medicine, dentistry, pharmacy, and veterinary medicine are displayed
in Attachment 2. The sample was selected essentially at random from
these clusters, subject to the following considerations:
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TABLE 17

Number of Schools Sampled in Estimating
Costs of Health Professional Education, 1972-73

Profession Tbtal a/

Sampled schools

Number Percent of total

AO.

Medicine 104 14. 13

Osteopathy 7 3 43

Dentistry 50 8 16

Optometry 12 4 33

Pharmacy 73 10 14

Podiatry 5 3 60

Veterinary Medicine 18 5 28

Nursing 1,377 35 3

Baccalaureate 293 14 5

Associate 543 8 1
Diploma 541 13 2

a/Tbtals include the number of schools which had graduated at least one
class by 197Z-73.



- the selected schools represent the universe of schools in
that discipline with respect to the four fundamental charac-
teristics of size, geographic location, ownership, i.e.,
public and private, and organization, i.e., freestanding,
university based or health center* based

- if one school at a university or health science center was
selected, all other health professional schools at that insti-
tution were automatically included in the sample so that the
relationships among the various schools within health science
centers could be analyzed.

B. Sample Stratification Technique

For schools of osteopathy, optometry, and podiatry, the universe
of schools is relatively small, with 7,.12 and .5 schools respectively.
in these professions. Statistical techniques are not useful for
selecting a sample from such small populations. Schools in these
three professions were stratified according to four major criteria- -
size, geographic location, ownership, i.e., public and private, and
organization, i.e., freestanding, university based, or health science

center based. The sample was selected to reflect the total popula-
tion based on these criteria.

Because of the limited data available for the 1,377 nursing
schools, the sample of nursing schools was selected using stratifi-
cation techniques as follows:

- the total population was divided into schools with baccalau-
reate, associate degree, and diploma programs

- for each of the three programs, stratification was based on
the following criteria--ownership, i.e., public and private;
organization, i.e., junior college based, university based,
health center based, independent or hospital based; accredi-
tation status; graduate program status; size; and geographic
location. The total number of schools was stratified into
groups for each combination and the sample selected at random
from these groups.

Although nursing schools are a large proportion of the sample,
they represent less than three percent of nursing schools in the
country. A nationwide survey of nursing schools was conducted to
supplement data obtained from the sampled schools. Questionnaires,
with appropriate guidelines and back-up sheets for each type of
nursing program, were mailed to all nursing schools. Sample ques-
tionnaires are shown in Attachment 3. Responses from about half
the schools that covers data for school years 1971-72 and 1972-73
are used in this analysis.

*For this purpose, a health center was defined to include a school
of medicine, a school of nursing, and at least one other health
professional school included in this study.



Critique of the Methodology

The methodology is regarded by the study group as advancing the
techniques of program cost analysis in health science centers. The
study built on the foundations established by previous efforts to
determine and analyze program costs at health professional schools,
the most significant being the pioneering work of the Association of
American Medical Colleges (AAMC). The Institute of Medicine study
group believes it has made contributions in the following areas:

- the concept of net education expenditures modifies classic
economic costs to portray the income requirements of schools
in the real world.

- the methodology makes explicit its major assumptions and
judgments through all computations; the results can be recom-
puted for different assumptions and judgments.

- this study represents the first consistent effort to collect
and analyze the fiscal operations of educational institutions
in eight health professions; the resulting information is a
base for comparison and analysis.

- the methodology for measuring faculty activities and assigning
them to programs--especially the marginal analysis for allo-
cating joint activities--simplifies a complex procedure.

- constructed cost seminars proved useful in eliciting consen-
sual judgments of the amounts of research and patient care
essential to the education process.

- the survey of nursing schools constitutes the first nation-
wide effort to collect and analyze institutional and financial
information from the 1,377 schools of nursing.

Despite these advances, the methodology has limitations. The
average cost figures for each profession were developed and used to
achieve the specific objectives of this study; they are not repre-
sented as being applicable to individual institutions in a particular
health profession. The limitations--some of them inherent in the
methodology, others reflecting the time constraints under which the
study operated--include the following:

- the study relied primarily on program cost allocation concepts
by which the costs of various activities are attributed to
each output program on a consistent basis. It may be argued
that the nature of the problem is such that it is not amenable
to systematic program cost analysis. Those who take this
position contend that there exists no basis for allocating
"joint production" activities of these institutions; further,
they hold that the problem of determining amounts of research
and patient care essential to education has no analytic solu-
tion. While fully appreciating the theoretical basis for
these arguments, the study group believes that reasonable
assumptions and judgments can be made to overcome the prob-
lems faced. The resulting analyses and costs are not sig-
nificantly affected by such assumptions and judgments, and
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the practical utility of these cost data surpass the theoret-
ical arguments against the methodology.

- extreme care was taken in selecting the sample of institutions
for detailed analyses to ensure that the sample represents
the breadth of health professional schools. However, it is
possible that the sample selected may not truly represent the
universe of schools in a particular field, or that it may not
be large enough to describe the full range of characteristics
of each profession; the time and resource constraints.of the
study precluded a sample of any greater size than the one
selected. Since the sample was not selected on a totally
random basis, the study group did not estimate sampling error.

- there are several procedural problems regarding the faculty
activity analysis conducted in the study. For example, the
study's time frame dictated that the faculty activity survey
be conddcfed durihg a week in sprihg% 1973. rf malbe Argued'
that the spring survey does not provide a representative pic-
ture of total educational workload; however, data from a sub-
sample of medical schools that were surveyed again in fall,
1973, do not indicate any significant changes between fall and
spring. Next, reported faculty activities data are not easily
verifiable; our analysis suggests, however, that the data were
fairly consistent and reliable on a school-wide basis. Final-
ly some medical schools in the sample could not provide reli-
able data on faculty private practice earnings, requiring the
use of estimating procedures.

- in the difficult area of non-faculty costs and their alloca-
tion to programs, some of our allocation criteria were rudi-
mentary. Although special studies were used wherever possible,
there were several areas where the study relied on the judg-
ment of knowledgeable personnel at the sampled schools.
Procedures for allocating non-faculty costs could be refined.

- income accounting procedures at most schools were considerably
less sophisticated than those for cost data. Future attempts
at income analysis could certainly improve on the efforts of
this study.

- several assumptions that simplified cost-finding need to be
evaluated after additional research. For example, the method-
ology allocates faculty costs to activities in proportion to
time spent; by using an average cost per hour, an hour of time
carries the same value, regardless of its use for education,
research, or patient care. In addition, when several types
of students benefit from a specific activity, cost allocation
to these student programs is proportionate to the number of
students of each type. Such simplified procedures may need
to be refined.



Attachment 1 to Chapter I
Materials sent to Faculty Members
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Materials Sent to Faculty Members

NATIONAL ACADEMY OF SCIENCES

2101 CONSTITUTION AVENUE

WASHINGTON, D. C. 20418

INSTITUTE OF MEDICINE

STUDY OF COSTS OF
EDUCATING HEALTH PROFESSIONALS

MEMORANDUM

- TO: -- -All.FUll Time Faculty -Members .

FROM: Ruth Hanft
Director, Institute of Medicine's Cost Study

SUBJECT: Faculty Activity Reporting

Congress, in the Comprehensive Health Manpower Training Act of 1971, requested

the Institute of Medicine of the National Academy of Sciences to undertake a

study to determine the costs of educating students in eight health professional

fields. Your institution has agreed to participate in the Institute's Study.

In order to arrive at per student costs, it will be necessary to allocate

all costs to institutional programs (e.g. instruction, patient care, research,

community service). Faculty salaries are a significant part of the costs.
They will be distributed to the institutional programs according to time

spent by the faculty in the various program activities.

Therefore, we ask you to complete the enclosed time logs, recording

all your activities for the week specified in the attached notice. Included

in this package is a sample time log to assist you in recording your activities.

You will also be asked to attend a Departmental meeting at which time

your activities will be coded according to various activity categories.

You will be notified soon by your Chairman about the time, date, and place

of this meeting.

Total participation in this effort is necessary so that the wide range

and variety of activities undertaken by faculty members will be accounted

for in the analysis of the time log data. The Study's findings are likely

to influence strongly future levels and types of federal support to health

professional schools which makes it imperative that we provide the most

accurate cost estimates possible.

Thank you for your cooperation.



SCHOOL. OF MEDICINE Orrice OF THE PCAN

To: All Faculty Members

Fran: John Smith
Dean

Subject: Institute of Medicine's Cost Study

At the request of Congress, the Institute of Medicine is conducting a study
- to determine the costs of educating-healthprofessionals. The stutes-

findings will probably have a significant impact on future federal support
to health professional schools. Our school has agreed to participate in
the Institute's study; it is imperative that we help the Institute to
develop the most accurate cost estimate possible.

Your participation is vital to the success of the study. Included in
this package are several copies of 24-hour time logs on which you are
requested to record your activities from 12:01 a.m. MbndaY, April 23,
through 12:00 p.m. Sunday, April 29, 1973. Please return the completed
forms to your departmental secretary by Wednesday, May 2, 1973.

You should record in the log your activities for the week indicated.
Although this week may not be typical of your usual activities you are
requested to record whatever your activities may be. Aggregate data will
relfect a typical week within the institutions as a whole.

Departmental meetings are scheduled. At these meetings a number of the
Institute of Medicine's staff will assist you to code your activities
according to various activity categories to be used in the study. It is
essential to the accuracy of the study that you be present at these conferences.
If for sane reason you are unable to attend your own department's meeting,
please participate in the meeting of one of the other departments.

The Institute of Medicine has assured us that the information you provide
will be kept strictly confidential. None of the individual data will leave
the Institute. Only aggregate analyses (unidentified even by University)
will be presented in the Institute's final report to Congress.

Thank you for your cooperation.



1. Nome:

2. Rank:

3. Department:

FACULTY ACTIVITY REPORT

4. Type of Appointment (Check one)

Full-time:

Part-time:

Volunteer: =.
5. Other department if split appointment:

ION I.D. #:

(Please leave blank)

Rank

I Dept.

Appt..

IS/Dept.

(Please leave blank)

Other Data: (a)

(b)

(c)

The following seven pages of the questionnaire are in the form of a

time log to serve the dual purpose of keeping track of your activities

more simply and for assembling the information more clearly.
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DESCRIPTIVE VARIABLES: COLLEGES OF MEDICINE

1. Public/Private

2. Year Founded - Pre 1945: Post 1945

3. Availability of 3 year Graduation Option

4. Instructional Methodology (Departmental: Interdepartmental)

5. Number of Weeks of Instruction for Graduation

6. % Curriculum Devoted to Basic Sciences

7. Total Undergraduate Enrollment

8. Total Graduate Enrollment

9. Number of Interns and Residents

10. Number of Post-Graduates Fellows

11. % Graduates in Patient Care

12. % Graduates in Academics

13. % Graduates in Research

14. % Graduates in General Practice

15. Number of Full-Tiwe Faculty

16. Number of Part-Time Faculty

17. Number of Vblunteers

18. Number of Owned Hospitals

19. Number of Affiliated Hospitals

20. Total Enrollment

21. Full-Time Faculty/Total Students (Ratio)

22. Volunteer Faculty/Full-Time Faculty (Ratio)

23. Part Time Faculty/Full-Time Faculty (Ratio)

24. Interns & Residents/Undergraduate (Ratio)

25. Graduate Students/Undergraduates (Ratio)

26. Post-Graduate Fellows/Undergraduates (Ratio)

27. % Income from Tuition & Fees

28. % Income from Endowment

29. % Income from Services

30. % Income from Gifts



31. % Income from Medical Service Plan

32. % Income from Organized Activities

33. % Income from Sponsored Programs

34. Sponsored Programs Expenditures/Total Expenditures (Ratio)

35. Sponsored Teaching and Training Expenditures/Total
Expenditures (Ratio)

36. Sponsored Research Expenditures/Total Expenditures (Ratio)

37. Contractual Services Expenditure/Total Expenditures (Ratio)

38. Regular Operating Expenditures/Total Students (Ratio)

39. Sponsored Program Expenditures/Full-Time Faculty (Ratio)

40. Medical Service Earnings/Regular Operating Expenditures (Ratio)

41. Surplus (+) or Deficit (-)/Total Regular Operating Expenditures (Ratio)

42. % Income from State Appropriation



SEVEN FACTORS: COLLEGES OF MEDICINE

Factor 1 - Career Goals and Mix of Students

Number of Clinical Fellows

Percent Graduates in Patient Care

Percent Graduates in Academics

Percent Graduates in Research

Percent Graduates in General Practice

Full-Time Faculty

Full-Time Faculty/Total Students

Post Graduates/Undergraduates

Sponsored Research/Total Expenditures

Factor 2 - Faculty Composition

Part-Time Faculty

Full-Time Faculty/Tetal Students

Volunteer Faculty/Full-Time Faculty

Part-Time Faculty/Full-Time Faculty

Percent Income from Medical Services

Regular Operating Expenditures/Total Student

Medical Service Funds/Regular Operating Expenditures

Factor 3 - Public/Private

Public/Private

Founded After 1945

Percent Income from Tuition and Fees

Percent Income from Gifts

Surplus/Total Regular Operating Expenditures

Percent Income from State Appropriation



Programs

(-) Percent Income from Organized Activities

Percent Income from Sponsored Programs

Sponsored Programs Expenditures/Total Expenditures

Contractual Services/Total Expenditures

Sponsored Program Expenditures/Full-Time Faculty

Factor 5 - Undergraduate Program

Year Founded (past 1945)

(-) Number of Weeks of Instruction

Undergraduate Enrollment

Graduate Enrollment

Total Students

Factor 6 - Graduate Program

Public/Private

Three Year Option

Graduate Student/Undergraduate

Post-Graduates Fellows/Undergraduate

Factor 7 - Intern and Resident Program

Number of Interns and Residents

Number of Full-Time Faculty

Number of Volunteers

Total Enrollment

Interns and Residents/Undergraduate
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DESCRIPTIVE VARIABLES: COLLEGES OF DENTISTRY

1. Public/Private

2. Total Enrollment

3. Preparation Level of Entrants: 2 Stu. 2 years

4. Preparation Level of Entrants: 2 Stu. 3 years

5. Preparation Level of Entrants: 2 Stu. 4 years

6. Total DDS Enrollment

7. 2 Gain in Enrollment in Last 5 Years

8. Part-Time Faculty/Full-Time Faculty (Ratio)

9. Full-Time Faculty/Students (Ratio)

10. Clinical Faculty/Clinical DDS Students (Ratio)

11. Basic Science Faculty/Basic Science DPS Students (Ratio)

12. Total Expenditures Per Student

13. Total Regular Operating Expenditures Per Student

14. Total $ Sponsored Research Grants

15. TuLal $ Teaching and Training Grants

16. Sponsored Program Expenditures/Total Expenditures

17. Sponsored Program Expenditures/Full-Time Faculty

18. Endowment Income and Unrestricted Gifts/Total Income

19. Basic Federal Support/Total Income

20. State Support/Total Income

21. Tuition and Fees per Student

.22. Patient and Other Service Income/Total Income

23. General University Funds as 2 of Total Income

24. Estimated Value of Contributed Basic Science Instruction/
Total Operating Expenditures

25. 2 Minority Students

26. Continuing Education Students/Total Students (Ratio)

27. Advanced Education Enrollment - Clinical

28. Advanced Education Enrollment - Non-Specialty

29. Advanced Education Enrollment/DDS Enrollment

30. Established or Developing School

31. Surplus or Deficit in Operating Budget



FIVE FACTORS: COLLEGES OF DENTISTRY

Factor 1 - Public/Private Schools

Public/Private

State Support/Total Income

Basic Federal Support/Total Income

Tuition and Fees per Student

Patient and Other Service Income/Total Income

Value of Contributed Basic Sciences/Total Operating Expenditures

Factor 2 - Level of Sponsored Pro rams

Part-Time Faculty/Full-Time Faculty

Clinical Faculty/Clinical DDS Students

Total Expenditures Per Student

Sponsored Program Expenditures/Total Expenditures

Sponsored Program Expenditures/Full-Time Faculty

Endowment Income and Glfts/Total Income

Advanced Education Enrollment/DDS Enrollment

Factor 3 - Size of School

Total Enrollment

Total DDS Enrollment

% Gain in Enrollment in Last 5 Years

Total $ Sponsored Research Grants

Total $ Teaching and Training Grants

Advanced Education Enrollment - Clinical



Facjor 4 - Level of Exzenditures

Full-Time Faculty/Students

Basic Science Faculty/Basic Science Students (DDS)

Totni Expenditures per Student

Total Regular Operating Expenditures per Student

Total $ Sponsored Research Grants

Factor 5 - Preparation Level of Entering Students,

Preparation Level of Students: Entry of Students

without prior degree

Patient and Other Service Income/Total Income

Continuing Education Students/Total Students



Descriptive Variables and Factor Analysis
to Schools of Pharmacy
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DESCRIPTIVE VARIABLES: COLLEGES OF PHARMACY

1. Public/Private

2. Full-Time Faculty/Total Students

3. Part-Time Faculty /Full -Time Faculty

4. Total Enrollment

5. Undergraduate Enrollment

6. Undergraduate Enrollment/Total Enrollment

7. Length of Program (3 yr; 4 yr; 5 yr)

8. Full-Time Faculty/Undergraduate Enrollment

9. Graduate Studies/Undergraduate Students

10. % Income from Tuition and Fees

11. % Income from State

12. % Income from State and Tuition & Fees

13. % Income from Basic Federal Support

14. % Income from Services

15. % Income from Gifts and Endowments

£6. X Income tram Sponsored 'Programs

17. Sponsored Research Expenditures/Total Expenditures

18. Sponsored Research Expenditures/Full-Time Faculty

19. Sponsored Teaching and Training Expenditures/Full-Time Faculty

20. indirect and Support Costs/Total Expenditures

21. Sponsored Teaching and Training Expenditures/Total Expenditures

22. Expenditures for Academic Salaries/Total Expenditures

23. % Basic Sciences Provided by Parent Institution

24. Operating Exrenditures/Total Students

25. % Growth in Past Year

26. Number of Graduate Students
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Attachment #2 to Chapter 1

FOUR FACTORS: COLLEGES OF PHARMACY

Factor Underedete Education

Full-Time Faculty/Total Students

Part-Time Faculty/Full-Time Faculty

Total Enrollment

Undergraduate Enrollment

Undergraduate Enrollment/Total Students

Length of Program

Full-Time Faculty/Undergraduate Enrollment

Operating Expenses/Total Students

Factor 2 - Graduate Education and Research

Graduate Students/Undergraduate

Percent Income from Sponsored Programs

Sponsored Research Expenditures/Total Expenditures

Sponsored Research/Full-Time Faculty

Number of Graduate Students

Factor 3 - Public/Private

Public/Private

Percent Income from Tuition and Fees

Percent Income from State

Percent Income from Gifts and Endowments

Percent Expenditures for Academic Salaries

Percent Basic Sciences Provided by Parent Institution

. .ctor 4 - Incoeae Sources/Sponsored Programs

Percent Income from State and Tuition and Fees

Percent Income from Basic Federal Support

Sponsored Teaching and Training Expenditures/Full-Time Faculty

Sponsored Teaching and Training Expenditures/Total Expenditures



Descriptive Variables and Factor Analysis
for Schools of Veterinary Medicine



ESCRIPTIVE VARIABLES: COLLEGES OF VETERINARY MEDICINE

1. Public/Private

2. Year Founded: Pre 1945; Post 1945

3. Average Educational Entry Level (years)

4. Entry with 2 years Preparation

5. % Entry with 3 years Preparation

6. Number of Professional Students

7. Number of Graduate Students

8. Number of Interns and Residents

9. Total Enrollment

10. Number of Teaching and Research Faculty

11. Number of Research Faculty

12. Number of Argicultural Experiment Station Faculty

13. Total Faculty

14. Total Faculty/Total Students

15. Interns and Residents/Professional Students

16. PhD and Post Doctoral Fellows/Professional Students

17. Growth in 4 years

18. Continuing Education Students/Total Students

19. Use of Faculty Salary Plan

20. Course Hours Required for Gradqation

21. Course Hours Provided by Other Schools/Total Hours Required

22. % Income from Services

23. 2 Income from Gifts and Endowments

24. 2 Income from Sponsored Research

25. 2 Income from Other Sponsored Programs

26. Sponsored Programs Income/Total Faculty

27. Total Expenditures/Total Students

28. Regular Operating Expense/Total Students

29. 2 Income from State Funds and Student Fees

30. 2 Income from Student Fees

31. Pre-Vet. Students/Professional Student



FIVE FACTORS: COLLEGES OF VETERINARY MEDICINE

Factor I - Level of. Expenditures

Year Founded - after 1945

Number of Research Faculty

Total Faculty/Total Students

Continuing Educa don Students/Total Students

Faculty Salary Plan

Level of Gifts and Endowments

Total Expenditures/Total Student

Regular Operating Zxpenses/Total Student

% Income from Student Fees

Pre-Vet Students/Professional Student

Factor 2 - Graduate Education and Research

Number of Graduate Students

Total Enrollment

Number of Teaching and Research Faculty

Total Faculty

Ph.D. and Post Doctoral/Professional Student

Course Hours Provided by Other Schools/Total Hours Required

% Income from Sponsored Research

Sponsored Programs Income/Total Faculty

Factor 3 - Other Education

Average Educational Entry Level

Percentage of Entering Students with 3 years of Preparation

Number of Interns and Residents

interns and Residents/Professional Students

Continuing Education Students/Total Students

Course Hours Required for Graduation



Factor 4 Sources of Income

Average E Icational Entry Level

Percentage of Entering Students with 2 years Preparation

Number of Agricultural Experiment Station Faculty

Incoma from Other Sponsored Programs

2 Income from State Funds and Student Fees

Income from Student Fees

Factor 5 Professional Education

Number of Professional Students

Total Enrollment

Total Faculty/Total Students

Growth in 4 years

2 Income from Services



Attachment 3 to Chapter 1

Sample Questionnaires Sent to all Baccalaureate
and Associate Degree Program and Diploma

Schools of Nursing
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Questionnaire for
Diploma Schools of Nursing



NURSING QUESTIONNAIRE

COST SURVEY OF DIPLOMA SCHOOLS OF NURSING
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INSTITUTE OF MEDICINE

STUDY OP COSTS OP
EDUCATING HEALTH IPROPIDUONAIA

NATIONAL ACADEMY OF SCIENCES
2101 CONSTITUTION *VENUS

WASHINGTON, D. C. 20418

August 31, 1973

MEMORANDUM

TO: Schools of Nursing

FROM: Ruth S. Hanft, Director
Study of Costs of Educating Health Professionals

SUBJECT: Cost Survey of Diploma Schools of Nursing

Congress, in the Comprehensive Health Manpower Training Act
of 1971, requested the Institute of Medicine of the National Academy
of Sciences to undertake a study to determine the national average
costs of educating students in eight different health fields,
including nursing. Specifically, Congress requested that the study:
1. determine the average per-student cost of education in each of
the fields; 2. develop a methodology to determine the costs;
3. analyze the reasons for cost variations within each field;
4. develop a uniform cost finding and reporting system; and
5. explore how the Congress can use the data to set capitation rates.
A copy of the Congressional charge is enclosed.

To meet the Congressional charge, visits and detailed analy-
ses of activity and financial data are being conducted at 36 associate
degree, baccalaureate, and diploma schools of nursing in a variety of
educational environments. However, this sample comprises little more
than two percent of the nursing schools in the United States.

In order to enlarge the study's data base for schools of
nursing and to provide national aggregate data not presently available
for nursing schools, we are asking each school to complete a question-
naire and return it to the Institute of Medicine by September 30, 1973.
In order for the Institute to present its final report to Congress by
the January, 1974 deadline, a draft of the Institute's report must be
completed by November 20. Since adequate time must be allowed for
analysis, the September 30 return date is extremely important.

The returned questionnaires will be entered into a computer-
ized data bank for examination of per-student cost ranges and for
analysis of the variations in per-student costs among nursing programs.
The enclosed packet consists of the questionnaire, instructions for
completing it, and back-up worksheets. Both the questionnaire and
the worksheets should be returned to the Institute of Medicine.



As in all phases of the Institute's cost study, information
received from individual schools will remain entirely confidential and
will not be identifiable by individual schools by anyone other than
specified members of the internal study staff.

Your assistance in providing the data requested will be

greatly appreciated. Please do not hesitate to direct questions
about this survey to Mrs. Trina Resnick at (202) 961-1834.

Your completed questionnaire may be returned to:

Institute of Medicine
(c/o Mrs. Trina Resnick, JH-330)
National Academy of Sciences
2101 Constitution Avenue, N.W.
Washington, D. C. 20418

Enclosures

Thank you for your assistance in this project.
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Congressional Charge

The Comprehensive Health Manpower Act of 1971 (FL 92-157)

represents a major change in public policy for financing health

professional education: it shifted Federal aid from general

institutional support of schooli to support based on enrollment- -

capitation grants. To establish levels of capitation, and to

analyze the effects of those grants on programs, the Congress

required information on the actual costs of education for

each of the eight health professions covered by the Act.

Consequently, the Congress, in Section 205 of the Act, re-

quested that the Secretary of Heal.h, Education, and Welfare

contract with the National Academy of Sciences tc undertake

certain cost studies:

Sec. 205. (a) (1) The Secretary of Health, Education
and Welfare...shall arrange for the conduct of a study
or studies to determine the national average annual
per student educational cost of schools of medicine,
osteopathy, dentistry, optometry, pharmacy, podiatry,
veterinary medicine, and nursing in providing education
programs which lead, respectively, to a degree of
doctor of medicine, a degree of doctor of osteopathy,
a degree of doctor of dentistry (or an equivalent
degree), a degree of doctor of optometry (or an equi-
valent degree), a degree of bachelor of science in
pharmacy (or an equivalent degree), a degree of
doctor of veterinary medicine (or an equivalent
degree), a certificate or degree or other appropriate
evidence of completion of a course of training for
physicians assistants or dental therapists, or a
certificate or degree certifying completion of nurse
training.

(2) Such studies shall be completed and an interim
report thereon submitted not later than March 30, 2973,
and a final report not tater than January 1, 1974, to
the Secretary, the Committee on Labor and Public Welfare
to the Senate, and the Committee on Interstate and
Foreign Commerce of the Rouse of Representatives.



(3) Such studies shall develop methodologies for ascer-
taining the national average annual per student du-
cational costs and shall, on such basis, determine such
costs for school years 2971-72, 2972-73 and the estimated
coats for school years 1973-74 in the respective disciplines.
The study shalt also indicate the extent of variation
among schools within the respective disciplines in their
annual student education costs and the key factors
affecting this variation. The studies shall employ the
most recent data available from the health professional
schools in the country at the time of the study.

(4) Such studies shall also describe national uniform
standards for determining annual per student educatiemal
costs for each health professional school in the future years
and estimates of the cost to such schools of reporting
according to these uniform standards.

(5) The report shall also include recommendations con-
cerning how the Federal Government can utilise edu-
cational cost per student data to determine the amount
of capitation grants under the Public Health Service
Act to each health professional school.
(b) (1) The Secretary shall request the National Academy
of Sciences to condpot such studies....

-71-
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American Nurses' Association, Inc.
2420 Pershing Road, Kansas City, Missouri 84108

474-0720
laseasend C. Gabrielson, M.A., R.N.

President

Eileen M. Jocobl, Edb., R.N.
Executive Director

TO: Directors/Deans
of Schools of Nursing

FROM: Eileen M. Jacobi
Executive Director

DATE: August 15, 1973

RE: Institute of Medicine - Cost Survey

Washington Mao
1030 15th Street, N.W.
Washington, D.C. 20005
*OM 29641010

The American Nurses' Association continues its efforts toward federal
legislation to provide adequate funding to schools of nursing and stu-
dent financial assistance. An historic problem has been tLe lack of
hard data regarding costs of nursing education.

ANA staff and representatives have been working, along with other nurses,
with the Institute of Medicine Cost-Study Staff and Steering Committee
in relation to the "Study of Costs of Education Health Professionals."

Your careful, complete and prompt completion of the enclosed survey
questionnaire can influence the availability of federal funding for
nursing education. Please recognize that a response from each school
is of utmost importance.

EMJ:MAD:jam

Enclosure



national
league

for
nursing

inc.

ten
columbus

circle
new york
n.y.10:19

212/
582-1022

CI. . . that the
nursing needs
of the people
will be met."

August 27, 1973

Mrs. Ruth S. Hanft
Director, Study of Costs of

Educating Health Professionals
Institute of Medicine
National Academy of Sciences
2101 Constitution Avenue
Washington, D.C. 20418

Dear Mrs. Hanft:

We have reviewed the questionnaire to be sent
to all nursing programs as part of the Institute of

Medicine's study of the cost of nursing education.
A high response to these questionnaires would be an
excellent contribution to the validity of the study.

In view of the fact that we have no recent cost
studies of nursing programs ce
of this information, we hope that our constituencies
will give the study their full support.

M134:111/tair
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Sincerely yours,

Margaret E. :alsh
Executive Director



INSTRUCTIONS



Instructions

General Instructions

The enclosed questionnaire is divided into three parts.
Part I requests descriptive information about your nursing
school, Part II requests financial information pertaining to the
direct operating expenditures and sponsored program income of
your nursing school for Fiscal Year 1971-1972. Part III
requests information on the indirect expenses allocated to your
nursing school as shown on your parent hospital's 1971-72
Medicare Cost Report.

Most of Part I can be completed by you as nursing
school director; Parts II and III will require the assistance of
your hospital's accounting office.

Please refer to the specific instructions below for
guidance in completing the questionnaire. If any items are
not applicable to your school, write "N.A." in the space
provided.

Specific Instructions

Part I: Descriptive Information

All questions in Part I should be answered using your
hospital's Fiscal Year 1971-72 as the base of reference.

Items 1-17 are self-explanatory. Items 18-23 require
the completion of the enclosed worksheet before data can
be entered on the questionnaire. The worksheet must
be returned with the uestionnai:e.

Part II: Financial Information - Direct Expenses and
Sponsored Program Income of the School of
Nursing - Fiscal Year 1971-72

Item 1: Enter the dates Fiscal Year 1971-72 started
and ended (e.g., October 1, 1971 should appear
10-01-71; September 30, 1972 should appear
09-30-72).

Item 2: Enter the total direct operating expenditures
of the nursing sa661Tor Fiscal Year 1971-72.
This figure should agree with that reported on
your hospitalTs 1971-72 Medicare Cost Report
Form 1562, Schedule Column 3.

-75-
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Item 3: Enter the total direct operating expenditures
of the nursing school for salaries and wages
(eccidin- residence personnel). Then break
the-jaiaH.-es and wages into the following
categories:

a. Teaching faculty and administrative personnel --
includes director and assistant director of
the nursing school, curriculum coordinators,
and other teaching faculty members.

b. Instructional support personnel -- includes
secretarial and clerical personnel, registrars,
recruiting and admissions personnel, librarians,
and audio-visual coordinators.

c. Student support personnel -- includes guidance
counsellors, student health directors, and
recreation directors; excludes residence
personnel.

1 e oLa sa aries ana wages reported in Item 3
will not agree with the salaries and wages reported
in the Nursing School Cost center on Schedule A,
Col. 1, of the Medicare Cost Report, if that cost
center includes nurses' residence salaries.

Item 4: Enter the total direct expenditures for contracted
professional services (i.e., professional personal
service expenditures not covered under salaries
and wages).

Item 5: a. Enter the total direct operating expenditures
for tuition and fees paid by the nursing
school TO A COLLEGE OR UNIVERSITYTOi66urses
Taiii-by students.

b. Enter the total amount of fees paid.8!
nursing school TO AFFILIATING CLINICAL 'AGENCIES
at which students receive clinical
experience.

c. Enter the total direct operating expenditures
for SCHOLARSHIPS AND LOANS paid for by the
nursing school.

d. Enter the total direct

e. Enter the total direct
for STUDENT TEXTBOOKS.

for STUDENT UNIFORMS.
operating expenditures

operating expenditures

f. Enter the total direct operating expenditures
for OTHER EDUCATIONAL SUPPLIES AND EXPENSES



which include: library books and supplies,
audio-visuals, non-capitalized instructional
equipment, office supplies, travel and
transportation, ceremonies, social and
recreational activities, advertising, recruit-
ment expenses, and tuition reimbursement for
instructors.

Item 6: a. Enter the expenditures for student meals
provided at the parent hospital only if
charged directly to the school o nursing.

b. Enter the expenditures for maintaining
the student residence, only if included in
the nursing school cost center on the Medicare
Cost Report. Include salaries and wages of
residence personnel as well as supplies charged
directly to the nursing student residence.

c. Enter the direct operating expenditures for
all other student support activities including
student health supplies and medications,
student health insurance, and student laundry.

Item 7: List any items charg.d directl to the nursing
school that are not inc uaea in Items 3-6 and
enter the amounts for these items in the spaces
provided. The total of Items 3-7 should equal
Item 2.

Item 8: Enter the total amount of sponsored program
income received by the nursing school from
governmental and non-governmental agencies
that was used to support programs other than
the school's diploma education program. For
example, sponsored program income does not
include capitation grant monies; it does
include special project grant monies used to
support health care delivery research, curriculum
research, or community service programs.

Part III Indirect Expenses Allocated to the Nursing
School on Parent Hospital's Medicare Cost
Report for FY 1971-72.

Part III requests information that is readily available
from your hospital's 1971-72 Medicare Report. The only
item that may require computation is Item 2. It requires
that you break down the total square footage assigned to
the nursing school, as reported on the Medicare Report,
between nursing instructional areas and residence facilities.
Included in instructional areas are classrooms, offices,
nursing school library, demonstration labs, and auditoriums;
excluded are conference rooms in clinical settings.



If exact figures on the square footage of the residence
and instructional facilities are not available, estimate
the pro rata share assigned to the nursing school cost
center on the Medicare Cost Report that equitably can be
assigned to the residence facilities (e.g., if there are
30,000 square feet in the nursing school with 3 floors
devoted to residence quarters, and 3 floors devoted to
instructional areas, 15,000 square feet should be assigned
to the school and 15,000 feet should be assigned to the
residence). If the square footage reported for the nursing
school on your cost report already excludes the square footage
of the student residence, write "N.A." in the space provided
for Item 2.



ZIP CODE ABBREVIATIONS

ALABAMA AL MONTANA MT

ALASKA AK NEBRASKA NE

ARIZONA AZ NEVADA NV

ARKANSAS AR NEW HAMPSHIRE NH

CALIFORNIA CA NEW JERSEY NJ

COLORADO CO NEW MEXICO NM

CONNECTICUT CT NEW YORK NY

DELAWARE DE NORTH CAROLINA NC

DISTRICT OF COLUMBIA DC NORTH DAKOTA ND

FLORIDA FL OHIO OH

GEORGIA GA OKLAHOMA OK

HAWAII HI OREGON OR

IDAHO ID PENNSYLVANIA PA

ILLINOIS IL RHODE ISLAND RI

INDIANA IN SOUTH CAROLINA SC

IOWA IA SOUTH DAKOTA SD

KANSAS KS TENNESSEE TN

KENTUCKY KY TEXAS TX

LOUISIANA LA UTAH UT

MAINE ME VERMONT VT

MARYLAND MD VTRGINIA VA

MASSACHUSETTS MA WASHINGTON WA

MICHIGAN MI WEST VIRGINIA WV

MINNESOTA MN WISCONSIN WI

MISSISSIPPI MS WYOMING WY

MISSOURI MO
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Li ILL] 31
For Office Use Only

Return questionnaire to:

Institute of Medicine
(Attn: Mrs. Trina Resnick, JH-330)
National Academy of Sciences
2101 Constitution Avenue,
Washington, D.C. 20418

PO No. 68S-73126
Approval Ekpires 1/74

Direct telephone questions to:

Ws. Trina Resnick
(202) 961-1834

Cost Study
Diploma Nursing School Questionnaire

Name of School of Nbrsing

Person to contact in regard to data:

Name

Address

Telephone

Zip

(Area Code) (Number)

j Note: Small numbers associated with answer spaces are for data-pmeEmdmiuse only_ J

Part I: Descriptive Information

1. Location of School:

Enter state in which school is located using the two-letter
abbreviation used by the Post Office.

.2. Principal Source of Financial Support for Perent Hospital:

Enter "1" for public; enter "2" for private.

3. Accreditation:

Enter "A" if school was accredited by N.L.N. as of

January 1, 1971; enter "N" if school was not
accredited by N.L.N. as of January 1, 19717'

4. Beginning of Program:

Enter the year school first admitted students.

92
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(continued)



[Vote: "FUll-time" and "-time" student figures are
determined as defined by your nursing school. 1 1 1 1 1 I 31 1 1 1

5. Enrollment:

Enter the number of full-time students enrolled as of
October 15, 1971.

Enter the number of part-time students enrolled as of
October 15, 1971.

Enter the number of full time students enrolled as of
October 15, 1972.

Enter the number of part-time students enrolled as of
October 15, 1972.

For Office Use Only

19(20 L1

6 t27 C28 )26.1

130
1

132
1331

6. (raduations:

Enter the number of students graduated in 1971. 134 35 36 1371

Enter the number of students graduated in 1972.
1:7.; ILK) 1 411

7. Length of Program:

Enter the total number of instructional clock hours
required for completion of the diploma program.

1 1 1 1(Use the curriculum plan in effect for the 1971 42 43 44 I4 45
entering class.)

8. Does the school utilize a college or university to teach
basic science, social science and/or humanities courses?

Enter "Y" for Yes; enter "N" for No.

9. If answer to Item 8 is "Yes," indicate the total number
of credit hours your students took at the college
or university during F.Y. 1971-72.

Enter number of credit hours. 147 448 49 40 )511

10. If answer to Item 8 is "Yes," enter the type of credit hours
used by the college or university.

Enter S for semester hours.
Enter for quarter hours.
Enter for trimester hours.

93
-82-

(continued)



Note: Its 11 -U may require the assistance of
your hospital's financial officer.

11. If answer to Item 8 is "Yes," indicate hcerthe tuition
and/or instructional fees for college courses are

treated in your hospital's accounting system.

Enter D if your students pay tuition airy
to The college.

Enter R if your students remit tuition money
to the nursing school, with the nursing
school subsequently paying the tuition
out of its operating budget.

Enter L if your students remit money which
is deposited for future payment in a

hospital liability account.

Enter S if nursing school pays for college
tuition at no cost to the students.

12. Indicate how student uniform expenses are treated in

your hospital's accounting system:

Enter D if students purchase their uniforms

directly from an outside supplier.
Enter students remit money for uniforms

to The nursing school with the nursing
school subsequently paying for the
uniforms out of its operating budget.

Enter L if students remit money for uniforms
which is deposited in a hospital liability
account for future payment.

Enter S if nursing school furnishes uniforms at

no urge to the students.

13. Indicate how student textbooks are treated in your

hospital's accounting system:

Enter D if students purchase their textbooks

dirictly from an outside supplier.
Enter R if students remit money for their

textbooks to the nursing school with the
nursing school subsequently paying for

the books out of its operating budget.

Enter L if students remit money for textbooks

which is deposited in a hospital liability
account for future payment.

Enter S if nursing school furnishes textbooks

at no charge to the students.

14. Does the nursing school employ any student health

personnel?

Enter "Y" for Yes; enter "N" for No.

. 94
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15. roes the yursimg school emplcl, any libreryperecnnel?

Enter "Y" for Yes; enter "N" for No

16. Does the hospital's laundry and linen service launder
student and/or faculty uniforms?

Enter "Y" for Yes; enter "N" for No.

17. roes the hospital's laundry and linen service launder
student residence linens?

Enter "Y" for Yes; enter "N" for No.

1 1 1 J 1 3] 1 1

For Office j====.1se Only

'NOTE: PLEASE COMPLETE WORI<SHEET BEFORE PROCEEDING
TO QUESTIONS 18 - 23.

(continued)
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18. How many outside agencies were used for student clinical
affiliations in F.Y. 1971.72? (Exclude agencies

used simply for observational experiences
and/or field trips.)

Enter number of affiliating agencies.

19. In how many of the affiliating agencies included in

Item 18 did your own school of nursing faculty
teach the students?

Enter number of affiliating agencies.

20. How many of the affiliating agencies included in

Item 19 charged your school of nursing any
per-student instructional fees?

Enter number of affiliating agencies.

21. How many of the affiliating agencies included in

Item 19 charged your school of nursing for
any incidental instructional expenses incurred

by themes a result of providing instructional
facilities for your students? (Incidental
instructional expenses include items such as
office rental and telephone charges.)

Enter number of affiliating agencies.

22. In how many of the affiliating agencies included in

Item 18 did agency personnel have the primary

responsibility for teaching and supervising

your students?

Enter number of affiliating agencies.

23. How many of the affiliating agencies included in

Item 22 charged your school of nursing any per-

student instructional fees?

Enter Number of affiliating agencies.

24. Haw many of the affiliating agencies included in
Item 22 charged your nursing school for any
incidental instructional expenses incurred by
than as a result of providing instructional
facilities for your students? (Incidental
instructional expenses include items such as
office rental and telephone charges.)

Enter number of affiliating agencies.

(continued)
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Part II. Financial Information - Direct Evenses and ponsored Program Inodme
of the Sdhool of-Nursing, Fiscal-Year 1971-7

1. Enter the date Fiscal Year 1971-72 started.

11 'der the date Fiscal Year 1971-72 ended.

2. Enter the total direct operating expenditures
of the nursing school.

3. Enter the direct operating expenditures for
salaries and wages (total):

a, Enter teaching faculty and administrative personnel.

b. Enter instructional support personnel.

c. Enter student support personnel.

4. Enter the direct operating expenditures for Contracted
Professional Services.

5. Educational Supplies and Expenses:

a. Enter the direct operating expenditures for tuition
and fees paid to a college or un.i..ersity.

b. Enter the direct operating expenditures for fees
paid to clinical affiliations.

c. Enter the direct operating expenditures for student
scholarships and loans.

d. Enter the direct operating expenditures for
student uniforms.

e. Enter the direct operating expenditures for
student textbooks.

f. Enter the direct operating expenditures for other
educational supplies and expenses.
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6. Student Support EXpenses:

a. Enter the expenditures for student meals.

b. Enter the expenditures for the student residence.

c. Enter the expenditures for other student
support activities.

. __

3

For Office Use Onl

7. Enter all other expenses charged directly to the nursing
school (total; then specify below).

a.

b.

c.

d.

e.

146

52

149 15047 48

164 155 156S',3

1-51

1571

41mr-ImArialrirrigi)

464 65 oo 167 168 168I

8. Enter the sponsored program income received by the nursing 1 L,
5

1

0 71 2 73 4school during Fiscal Year 1971-72.

(oontinued)
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4.1a/H"f242?...212....111=w111
Part III. Indirect Senses Allocated to Nursing School on Fiscal Year 1971-72

Nedicare Cost Report

1. On your Medicare Report, does the nursing school cost
center include both nursing school and nursing
student residence costs?

Enter "Y" for Yes; enter "N" for No.

2. If answer to Item 1 iS "Yes," estimate the number of
square feet assignable to the nursing school and
the number of square feet assignable to the
student residence.

Enter number of square feet in school.

Eater number of square feet in residence.

3. Enter the total gross operating expenditures of the
nursing school (from Column 3, Medicare Cost
Report Bann "Reclassification, and Adjustment of
Trial Balance of Expenses").

4. Enter the net expenditures of the nursing school (from
Column 1, Ubrksheet B, Medicare Cost Report).

5. Enter the amount allocated to the nursing school for
depreciation (framOalumns 1(a) and 1(b), Worksheet
Medicare Cost Report).

11 12 Lilt 114 11.5 116194.ft

121' 221sq.ft.

4 A, J 1

23 25 a 27 28
1

29 r0..-C1 C2 7314

B. 1435 36 13'1 ka

6. Using the figures reported on Schedule B of your Medicare
Cost Report, enter the amount allocated to the
nursing school fran each of the following cost centers:

"39 40

a. Administration and General

b. Employee and }Watt:Welfare

c. Operation of Plant

d. Maintenance of Plant

e. Laundry and Linen Service

f. Housekeeping

4t1 1111'
10 11 12 11 114 15

ILI I I 1 1 1
16 17 18 1.9- 20 21

1111F]
22 23 24 25 26 27

i 1 ) 1

133)28 29 30 31 32 33

434 135 136 137 138 /391

140 1141 42 143 144 11151
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6. (continued)

g. Dietary

h. Cafeteria

is Maintenance of Personnel

1111111111111111111

o 52

%2 to 154 71

4158 159 160 %1 %2 631

j. Medical Supplies and Expenses %)4 tis6 166
67

%_6 1 661

k. P'hennacy

1. Other (Please describe):

$170 iii 1/2 C3 C7

`46 47 i)8 40'

For Office Use Only

(brksbeet Section follows)



WORKSHEET

TO BE RETURNED

WITH COMPLETED QUESTIONNAIRE

10
-90-



P
l
e
a
s
e
 
c
o
m
p
l
e
t
e
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
t
a
b
l
e
 
f
o
r
 
a
l
l
 
c
l
i
n
i
c
a
l
 
a
g
e
n
c
i
e
s

u
s
e
d
 
f
o
r
 
y
o
u
r
 
s
t
u
d
e
n
t
s
'
 
c
l
i
n
i
c
a
l
 
a
f
f
i
l
i
a
t
i
o
n
s
 
d
u
r
i
n
g
 
F
.
Y
.
 
1
9
7
1
-
7
2
.

O
c
c
l
u
d
e
 
a
g
e
n
c
i
e
s
 
u
s
e
d
 
f
o
r
 
o
b
s
e
r
v
a
t
i
o
n
a
l
 
e
x
p
e
r
i
e
n
c
e
s
 
o
r
 
f
i
e
l
d
 
t
r
i
p
s
.

I
n
s
t
r
u
c
t
i
o
n
s
 
f
o
l
l
o
w
 
a
n
d
 
a
 
s
a
m
p
l
e
 
w
o
r
k
s
h
e
e
t

is
a
t
t
a
c
h
e
d
.

I
n
s
t
r
u
c
t
i
o
n
s

(
a
)

L
i
s
t
 
n
a
m
e
 
o
f
 
a
g
e
n
c
y
 
u
s
e
d
 
f
o
r
 
c
l
i
n
i
c
a
l
 
a
f
f
i
l
i
a
t
i
o
n
.

(b
)

C
he

ck
 (

V
)
C
o
l
u
m
n
 
1
 
i
f
 
y
o
u
r
 
8
c
/
c
o
l
 
o
f
 
n
u
r
s
i
n
g
 
f
a
c
u
l
t
y
 
t
a
u
g
h
t
 
y
o
u
r
 
s
t
u
d
e
n
t
s
 
a
t
 
t
h
e

a
f
f
i
l
i
a
t
e

a
g
e
n
c
y
;
 
c
h
e
c
k
 
C
o
l
u
m
n
 
2

i
f
 
a
f
f
i
l
i
a
t
i
n
g
 
a
g
e
n
c
y
 
p
e
r
s
o
n
n
e
l
 
w
e
r
e
 
r
e
s
p
o
n
s
i
b
l
e
 
f
o
r
 
t
e
a
c
h
i
n
g

y
o
u
r
 
s
t
u
d
e
n
t
s
.

(c
)

In
 th

e 
fi

rs
t
c
o
l
u
m
n
,
 
i
n
d
i
c
a
t
e
 
t
o

th
e 

ne
ar

es
t d

ol
la

r 
th

e 
fe

es
 p

ai
d 

fo
r 

on
e
s
t
u
d
e
n
t
 
b
y

th
e

n
u
r
s
i
n
g
 
s
c
h
o
o
l
 
t
o
 
t
h
e
 
a
f
f
i
l
i
a
t
e
 
a
g
e
n
c
y
.

E
x
c
l
u
d
e
 
i
r
c
i
d
e
n
t
a
l
 
f
e
e
s
 
(
e
.
g
.
,
 
t
e
l
e
p
h
o
n
e
,

r
e
n
t
a
l
)
 
a
s

de
sc

ri
be

d 
in

Q
u
e
s
t
i
o
n
n
a
i
r
e
 
P
a
r
t
 
I
,
 
I
t
e
m
 
N
.

In
 th

e 
se

co
nd

c
o
l
u
m
n
,
 
e
n
t
e
r
 
t
h
e
 
p
u
r
p
o
s
e
 
o
f

th
e 

fe
e.

 M
ee

k 
T

ui
tio

n 
if

 f
ee

 is
 f

or
 s

tu
de

nt
t
u
i
t
i
o
n
;

ch
ec

k 
R

oa
n
i
f

fe
e 

is
 f

or
s
t
u
d
e
n
t
 
r
e
s
i
d
e
n
t
i
a
l
 
r
o
o
m
s
;

an
d 

ch
ec

k 
H

ea
ls

 if
 f

ee
 is

f
o
r
 
s
t
u
d
e
n
t
 
m
e
a
l
s
 
p
r
o
v
i
d
e
d
 
b
y
 
t
h
e
 
a
f
f
i
l
i
a
t
e
.

I
f
 
o
n
e
 
s
i
n
g
l
e

fe
e 

co
ve

rs
 m

or
e 

th
an

 o
ne

t
y
p
e

of
 f

un
ct

io
n 

(e
.g

., 
fe

e 
co

ve
rs

 b
ot

h
t
u
i
t
i
o
n
 
a
n
d
 
l
u
n
c
h
 
f
o
r
 
s
t
u
d
e
n
t
s
)
,
 
i
n
d
i
c
a
t
e
 
b
o
t
h
 
f
u
n
c
t
i
o
n
s

on
 th

e 
sa

m
e 

lin
e.

If
 s

ev
er

al
 f

ee
s 

ar
e 

pa
id

 f
or

 d
if

fe
re

nt
 f

un
ct

io
ns

 (
e.

g.
, i

f 
on

e 
fe

e 
is

a
s
s
e
s
s
e
d

fo
r 

tu
iti

on
a
n
d

an
ot

he
r 

fo
r
s
t
u
d
e
n
t
 
m
e
a
l
s
)
,
 
r
e
c
o
r
d
 
e
a
c
h

fe
e 

an
d 

co
rr

es
po

nd
in

g
p
u
r
p
o
s
e
 
o
n
 
s
e
p
a
r
a
t
e

l
i
n
e
s
.

(
d
)

F
o
r
 
e
a
c
h
 
a
f
f
i
l
i
a
t
i
n
g
a
4
g
e
n
c
y
i
n
 
w
h
i
c
h
 
a
g
e
n
c
y
 
e
r
s
o
n
n
e
l

y
a
m
 
s
t
u
d
e
n
t
s

(o
th

er
 th

an
o
c
c
a
s
i
o
n
a
l
,
 
i
n
f
o
r
m
a
l
 
i
n
s
t
r
u
c
t
i
o
n

t
h
e

a
n
d
c
h
a
r
l
g
t
o

t
u
i
t
i
o
n
 
f
e
e
s
,
 
e
n
t
e
r
 
t
h
e

t
o
t
a
l
 
n
u
m
b
e
r
 
o
f
 
c
l
o
c
k
 
h
o
u
r
s

t
e
d
 
b
y
 
a
l
l
 
o
f
 
y
o
u
r
 
s
t
u
d
e
n
t
s
 
a
t
 
t
h
e
 
a
g
e
n
c
y
 
d
u
r
i
n
g

Fi
sc

al
 Y

ea
r
1
9
7
1
-
7
2
.

C
o
m
p
u
t
e
 
a
s
 
f
o
l
l
o
w
s
:

N
u
m
b
e
r
 
o
f
 
s
t
u
d
e
n
t
s
 
w
h
o
 
a
f
f
i
l
i
a
t
e
d
 
a
t
 
t
h
e
 
a
g
e
n
c
y
 
d
u
r
i
n
g

Fi
sc

al
 Y

ea
r 

19
71

-7
2 

x 
th

e
nu

m
be

r 
of

 c
lo

ck
 to

ur
s 

ac
cu

m
ul

at
ed

 b
y 

ea
ch

 s
tu

de
nt

 a
t
t
h
e
 
a
g
e
n
c
y

r-
- 

to
ta

l n
um

be
r

o
f
 
s
t
u
d
e
n
t
 
c
l
o
c
k
 
h
o
u
r
s
 
a
c
c
u
m
u
l
a
t
e
d
 
a
t
 
t
h
e
 
a
g
e
n
c
y
 
d
u
r
i
n
g
 
F
i
s
c
a
l
 
Y
e
a
r
 
1
9
7
1
-
7
2
.



1

Ii

m
ignm

unnugtIm
m

o!'m
um

M
IM

I 1111B
N

I
1111111111111111

III
- m

um
nrinia

nunnum
onnum

m
inn

IIM
IE

D
LIF

IN
IU

M
M

IN
N

IM
M

O
IM

I
U

R
'

111
III

I

i

IIIM
IS

sr



i

...

N
N

E
 M

IN
I

all M
N

 al M
N

 an a M
IM

I Ila -al =
M

E
 M

E
 W

W
I i

-- - - --i -7 M
E

M
 al

M
illa a S

 a N
M

 M
illi N

M
 a at

M
IIIM

7111 O
a 'M

O
M

N
-411111 larall IN

I71111111711111M
1B

-al E
m

s -.m
ini

.
1111IN

N
I O

M
 M

E
M

M
N

=
N

N
W

 M
M

 . S
E

IM
 as A

M
IN

. =
N

M
 4N

/M
IIM

 IW
 as 4=

110
4M

5

annim
m

um
m

m
num

m
im

n
m

m
iim

m
im

m
im

m
um

m
iim

in

1111111111111111111111111
111111

1111
1111

1111111111111111111 M
IIIIIIIIIIIIIIIIIM

U
N

IM
I

11111111111M
M

IU
M

IIIM
IM

IA
M

IM
M

E
N

IM
I

11111111M
M

M
IU

M
M

IIIM
E

IM
IIIIIIIIrlil

I
I

i



Questionnaire for
Baccalaureate and Associate Degree

Nursing Schools



NURSING QUESTIONNAIRE

COST SURVEY OF ASSOCIATE AND BACCALAUREATE
DEGREE 'CHOOLS OF NURSING

CONTENTS

Memorandum from Ruth S. Hanft

Congressional Charge

Letter from Eileen J. Jacobi

Letter from Margaret E. Walsh

Instructions (Zip Code list at end)

Pates
A2 - A3

A4 -A5

A6

A7

A8 - Al6

IWO!
INSTITUTE OF MEDICINE IN THE ENVELOPE ENCLOSED.

Questionnaire A17 - A24

Worksheets
Instructions 6 Example A26
Worksheet A - F.Y. 1971-1972 A27 - A31
Worksheet B - F.Y. 1972-1973 A32 - A36
Instructions 6 Example A37 - A38
Worksheet C - F.Y. 1971-1972 A39
Worksheet D - F.Y. 1972-1973 A40



Var.

INSTITUTE OF MEDICINE

STUDY OP COSTS OP
EDUCATING HEALTH PROFESSIONALS

MEMORANDUM

TO:

FROM:

SUBJECT:

NATIONAL ACADEMY OP SCIENCES
2101 CONSTITUTION AVENUE

WASHINGTON, a c 20418

August 31, 1973

Schools of Nursing

Ruth S. Ha ft Directoigc- S1.4
Study of Costs of Educating Health Professionals

Cost Survey of Associate and Baccalaureate Degree
Schools of Nursing

Congress, in the Comprehensive Health Manpower Training Act
of 1971, requested the Institute of Medicine of the National Academy
of Sciences to undertake a study to determine the national average
costs of educating students in eight different health fields,
including nursing. Specifically, Congress requested that the study:
1. determine the average per-student cost of education in each of
the fields; 2. develop a methodology to determine the costs;
3. analyze the reasons for cost variations within each field;
4. develop a uniform cost finding and reporting system; and
5. explore how the Congress can use the data to set capitation rates.
A copy of the Congressional charge is enclosed.

To meet the Congressional charge, visits and detailed analy-
ses of activity and financial data are being ccnducted at 36 associate
degree, baccalaureate, and diploma schools of nursing in a variety of
educational environments. However; this sample comprises little more
than two percent of the nursing schools in the United States.

In order to enlarge the study's data base for schools of
nursing and to provide national aggregate data not presently available
for nursing schools, we are asking each school to complete a question-
naire and return it to the Institute of Medicine by September 30, 1973.
In order for the Institute to present its final report to Congress by
the January, 1974 deadline, a draft of the Institute's report must be
completed by November 20. Since adequate time must be a4owed for
analysis, the September 30 return date is extremely important.

The returned questionnaires will be entered into a computer-
ized data bank for examination of per-student cost ranges and fur
analysis of the variations in per-student costs among nursing programs.
The enclosed packet consists of the questionnaire, instructions for
completing it, and back-up worksheets. Both the questionnaire and
the worksheets should be returned to the Institute of Medicine.



As in all phases of the Institutes cost study, information
received from Individual schools will remain entirely confidential and
will not be identifiable by individual schools by anyone other than
specified members of the internal study staff.

Your assistance in providing the data requested will be
greatly appreciated. Please do not hesitate to direct questions
about this survey to Mrs. Trina Resnick at (202)961-1834.

Your completed questionnaire may be returned to:

Enclosures

Institute of Medicine
(c/o Mrs. Trina Resnick, JH-330)
National Academy of Sciences
2101 Constitution Avenue, N.W.
Washington, D. C. 20418

Thank you for your assistance in this project.
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Conaressional

The Comprehensive Health Manpower Act of 1971 (PI., 92-157)

represents a major change in public policy for financing health

professional education: it shifted Federal aid from general

institutional support of schools to support based on enrollment- -

capitation grants. To establish levels of capitation, and to

analyze the effects of those grants on programs, the Congress

required information on the actual costs of education for

each of the eight health professions covered by the Act.

Consequently, the Congress, in Section 205 of the Act, re-

quested that the Secretary of Health, Education, and Welfare

contract with the National Academy of Sciences to undertake

certain cost studies:

Sec. 205. (a) (1) The Secretary of Health, Education
and Welfare shall arrange for the conduct of a study
or studies to determine the national average annual
per student educational cost of schools of medicine,
osteopathy, dentistry, optometry, pharmacy, podiatry,
veterinary medicine, and nursing in providing education
programs which lead, respectively, to a degree of
doctor of medicine, a degree of doctor of osteopathy,
a degree of doctor of dentistry (or an equivalent
degree), a degree of doctor of optomet..y (or an equi-
valent degree), a degree of bachelor of science in
pharmacy (or an equivalent degree), a degree of
doctor of veterinary medicine (or an equivalent
degree), a certificate or degree or other appropriate
evidence of completion of a course of training for
physicians assistants or dental therapists, or a
certificate or degree certifying completion of nurse
training.

(2) Such studies shall be completed and an interim
report thereon submitted not later than March 30, 1973,
and a final report not later than January 1, l04, to
the Secretary, the Committee on Labor and Public Welfare
to the Senate, and the Committee on Interstate and
Foreign Commerce of the House of Representatives.

-98-
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01 amok studies shalt develop methodologies for maser-
taining the national average annual per student edu-
cational costs and shall, on such basis, determine such
costs for school years 2972 -72, 1072-78 and the estimated
costs for school yeare 1973 -74 in the respective disciplines.
The study shall also indicate the extent of variation
among schuls within the respective disciplines in their
annual otudent education costs and the key factors
affecting this variation. The studies shall employ the
most recent data available from the health professional
schools in the country at the time of the study.

(4) Such studies shall also describe national uniform
standards for determining annual per student educational
costs for each health professional school in the future years
and estimates of the cost to such schools of reporting
according to these uniform standards.

(5) The r3port shall also include recommendations con-
cerning how the Federal Government can utilise edu-
cational cost per student data to determine the amount
of capitation grants under the Public Health Service
Act to each health professional school.
(b) (1) The Secretary shall request the National Aoademd
of Sciences to condyot such studies....

Y1 o



American Nurses' Association, Inc.
2420 Pershing Road, Kansas City, Missouri 84108

I

(518) 474 -5720
Rosamond C. Gado icon, M.A., R.N.

President

11:oon M. Jacobi, Ed.D., R.N.
Executive Dkedor

TO: Directors/Deans
of Schools of Nursing

FROM: Eileen M. Jacobi
Executive Director

DATE: August 15, 1973

RE: Institute of Medicine - Cost Survey

Washington Offiess
1030 13th Strait, N.W.
Washington, D.C. 20003
(202) 2964010

The American Nurses' Association continues its efforts toward federal
legislation to provide adequate funding to schools of nursing and stu-
dent financial assistance. An historic problem has been the lack of

hard data regarding costs of nursing education.

ANA staff and representatives have been working, along with other nurses,
with the Institute of Medicine Cost-Study Staff and Steering Committee

in relation t4 the "Study of Costs of Education Health Professionals."

Your careful, complete and prompt completion of the enclosed survey
questionnaire can influence the availability of federal funding for
nursing education. Please recognize that a response from each school

is of utmost importance.

EMJ:MAD:jam

Enclosure



national
league

for
nursing

inc.

ten
columbus

circle
new york
n.y.10019

212/
582-1022

. that the
nursing needs
of the people
will be met."

August 27, 1973

Mrs. Ruth S. Hanft
Director, Study of Costs of

Educating Health Professionals
Institute of Medicine
National Academy of Sciences
2103. Constitution Avenue
Washington, D.C. 20418

Dear Mrs. Hanft:

We have reviewed. the questionnaire to be sent
to all nursing programs as part of the Institute of
Medicine's study of the cost of nursing education.
A high response to these questionnaires would be an
excellent contribution to the validity of the study.

In view of the fact that we have no recent cost
studies of nursing programs and the vital importance
of this inZ,rmation, we hope that our constituencies
will give the study their full support.

MEW:Mbar

Sincerely yours,

Aftst.al
`14

Margaret E. Walsh
Executive Director
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Instructions

General Instructions I

The questionnaire is divided into two parts. Part I requests
descriptive information about the nursing school; Part II requests
information on the direct operating expenditures and sponsored
program income of tHg-HUFsing school for Fiscal Years 1971-1972
and 1972-1973. In addition, there are two sets of worksheets
which must be returned with the questionnaire. Worksheets A and

B should be completed before answering Item 10; worksheets C and
D should be completed before answering Items 14-16. It should be
noted that no data on overhead costs (e.g., plant operation and
maintenance costs) are required to complete the questionnaire.

Although nursing instructional units bear different names
(e.g., department, division, school) the term "school" is used

generically on the questionnaire to refer to all types of nursing

instructional units.

Specific instructions for guidance in completing the
questionnaire begin on the next page.
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Specific Instructions

Part I Descriptive Information

Items 1-5 request general information on the institutional
and geographical .setting of the nursing school. Items 6-16
require various types of curriculum, enrollment, and credit
hour data that will be used to compute per student costs
for Fiscal Years 1971-1972 and 1972-1973; Items 6-16, there-
fore, must be completed for both fiscal years as indicated
on the questionnaire.

Item 1: Enter the state location of your school of nursing,
using the two-letter abbreviation used by the post office.
A list of these abbreviations is included for your
convenience.

Item 2: Enter type of institution in which nursing school is
located. Enter "Health Science Center" (M) only if nurs-
ing school is administratively part of an educational in-
stitution which also has a medical school and is located
on the same campus as the medical school.

Item 3: Indicate whether the parent college or university is
public or private.

Item 4: Enter the year(s) in which your basic baccalaureate
and/or associate degree program(s) first admitted
students.

Item 5: Indicate whether your basic baccalaureate and/or
associate degree programs were accredited by the N.L.N.
as of January, 1971.

Item 6: Enter the types cf degree programs that were offered by
your school of nursing and were funded out of the nursing
school's budget during Fiscal Year 1971-7 and Fiscal Year
1972-73. Enter the types of programs offered during Fiscal
Year 1971-72 in Column (x) and the types of programs offered
during Fiscal Year 1972-73 in Column (y).

-104-
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Item 7: Using available curriculum plans, enter the total credit
hours for courses taught by the nursing school that a
typical full-time, first-degree student at each level
would have taken during Fiscal Years 1971-72 and 1972-73.

Include only nursing school course hours given to
students matricampiirsiliro:rain; do not include
credit hounmensothe college or
university. Enter the nursing credit hours using curriculum
plans in effect during FY 1971-72 in Column (x); enter the
nursing credit hours using curriculum plans in effect during
FY 1972-73 in Column (y).

Note: If your school recently has implemented curriculum
changes, students at different levels may have followed
different curriculum plans during fiscal years 1971-72
and 1972-73. In such cases, use the curriculum plans
actually in effect for each student level during the
fiscal years being stud= For example, the typical
second-year student for FY 71-72 will be following
the standard curriculum pattern that was implemented
in FY 1970-71.

Item 8: Using available curriculum plans, enter the total
credit hours given by college or university depart-
ments other than the nursing school that a typical
full-time, first degree student at each level would
have taken during Fiscal Years 1971-72 and 1972-73.
Enter the credit ht.4rs using curriculum plans in
effect during FY 1971-72 in Column (x); enter the
credit hours using curriculum plans in effect during
FY 1972-73 in Column (y).

Item 9: Enter the total number of credits required for
graduation for the associate and/or the baccalaureate
degrees. Enter the total number of credits required
for the 1971 first-year entering class in Column (x);
enter the total number of credits required for the
1972 first-year entering class in Column (y).

Note: If curriculum changes have been implemented, the entry
for Item 9 may not agree with the totals of Items 7
and 8.



Note: Worksheets for computing the total credit hours taught
by the nursing school are enclosed and should be returned
with the questionnaire. An example worksfieet is attached
TO assist you in your computations. Please complete
Worksheets A and 8 before filling in Item 10.

Item 10: Enter the total number of credit hours taught by
the nursing school during Fiscal Years 19/1-72
and 1972-73 by course level.

Include courses taught during summer sessions,
intersessions, and night sessions only if the
costs for teaching these courses are inc hided
in the costs of the nursing school reported
in Part II (e.g., if the costs of night session
courses are included in the nursing school
expenditures reported in Part II, inclde the
night school credits taught in Item 10).

Item 11: Enter in Column (x) the type of credits used by
your school of nursing during Fiscal Year 1971-72;
enter in Column (y) the type of credit hours used
by your school of nursing during FY 1972-73.

Item 12: Enter, by level, the full-time and part-time head-
count enrollments in your nursing degree programs
as of October 15, 1971 (enter in Column x) and
October 18, 1972 (enter in Column y).

If part-time head-count enrollments are not
available, enter "NA" in the space provided.

Item 13: Enter in Column (x) the number of students graduated
from your degree programs during Fiscal Year
1971-72; enter in Column (y) the number of students
graduated from your degree programs during Fiscal
Year 1972-73.



Note:

Item 14:

Item 15a

Please complete Worksheets C and D before filling in
Items 14-16. Exclude agencies used simply for
observational experiences audfor field trips.

Enter the number of agencies utilized for student clinical
affiliations during FY 1971-72 and FY 1972-73.

: Of the affiliating agencies included in Item 14,

enter the total number of agencies in which your
own school_of nursing faculty taught the studirits.

Of the agencies included in Item 15a, enter the
number that charged your school of nursing any
per-student instructional fees.

Of the agencies included in Item 15a, enter the
number that charged your school of nursing for
any incidental instructional expenses incurred
by them as a result of providing facilities for
your students' instruction (e.g., office rental,
telephone).

Of the affiliate agencies included in Item 14,
enter the total number of agencies in which agency
personnel had primary responsibility for teaching
and supervising your students during their
affiliations.

Item 15b:

Item 15c:

Item 16a:

Item 16b: Of the agencies included in Item 16a, enter the
number that charged your school of nursing
per-student instructional fees.

Item 16c: Of the agencies included in Item 16a, enter the

number that charged your school of nursing for

any incidental expenses incurred by them as a
result of providing instruction for your students
(e.g., office rental, telephone).



PART II - Direct 0 erati Ex enditures and S ',leered Pro am Income
o e ur n oc oo sca xears an 1

Note: Round all sums to the nearest dollar.

Item 1: Enter dates fiscal years started and ended (e.g., July 1, 1971
should appear 07-01-71; June 30, 1972 should appear 06-30-72).
Enter Fiscal Year 1971-72 under Column (x) and Fiscal Year
1972-73 under Column (y).

Item 2: Enter the total direct o eratin expenses for the nursin school.

If the nursing school operates both an undergraduate and a
graduate program and the expenditures for the two types of
programs are broken out separately on your statement of
expenditures, record only the direct operating expenditures
of the undergraduate program. If the expenditures for the
two types of programs are not broken out, record your total
direct expenditures for bon Programs; the cost of the
undergraduate program will then be prorated on the basis of
the total credit hours taught by nursing school faculty.

In both cases, include general operating expenditures from
both restrictedilia-Ran-restricted funds. Include expenditures
from general purpose, discretionary funds sUCEii-capitation
and financial distress grants.

Excl le expenditures from sponsored program funds as defined
IE77.em 11 below. Also exclude capital expenditures, deprecia-
tion, or charges for indirect overhead) costs assessed by the
parent institution or health science center.

Item 2 should represent the total of Items 4 through 10.

Item 3: Enter the types of degree programs included in the total
direct operating expenses reported in Item 2.

Item 4: Enter the total direct operating expenditures for FACULTY
SALARIES AND WAGES. Include salaries of nursing school
director and curriculum coordinators. Exclude fringe
benefits. Enter F.Y. 1971-72 faculty salaries under
Column (x) and F.Y. 1972-73 faculty salaries under Column (y).

Item 5: Enter the total direct operating expenditures for ALL OTHER
SALARIES AND WAGES (e.g., salaries and wages of secretarial
and clerical personnel). Enter F.Y. 1971-72 salaries under
Column (x) and, F.Y. 1972-73 salaries under Column (y).

Item 6: Enter the total direct operating expenditures for STIPENDS paid
to graduate research and teaching assistants. Enter F.Y.
1971-72 stipends under column (x) and F.Y. 1972-73 stipends
under column (y). If this item does not apply to your
school, record "N.A." in the spaces provided.



Item 71 Enter the total direct operating expenditures for FRINGE
BENEFITS only if allocated directly to or paid by the nursing
school. Enter F.Y. 1971-72 fringe benefits in column (x)

and F.Y. 1972-73 fringe benefits in column (y). If this item
does not apply to your school, record "N.A." in the spaces
provided.

Item 8: Enter the total direct operating expenditures for INSTRUCTION
purchased by the nursing school from other departments of
the university or health science center. Enter F.Y. 1971-72
expenditures in column (x) and F.Y. 1972-73 expenditures
in column (y). If this item does not apply to your school,
record "N.A." in the spaces provided.

Item 9: Enter the total direct operating expenditures for FEES PAID
TO CLINICAL AFFILIATING AGENCIES. Enter F.Y. 1971-72
expenditures in column (x) and F.Y. 1972-73 expenditures in
column (y). If the item does not apply to your school,
record "N.A." in the spaces provided.

Item 10: Enter the total direct operating expenditures (both restricted
and non-restricted) for OTHER SUPPLIES AND EXPENSES. This
category includes items such as office supplies, membership
dues, non-capitalized equipment, travel, books, periodicals,
and purchased repairs. Enter F.Y. 1971-72 expenditures in
column (x) and F.Y. 1972-73 expenditures in column (y).

Item 11: Enter the TOTAL AMOUNT OF SPONSORED PROGRAM INCOME received
by the nursing school from agencies outside the parent
university or college that was used to support programs
9ther than the school's degree program,. For example,
sponsored program income does not include capitation grant
monies; it does include speciariroject grant monies used
to support health care delivery research, curriculum
research, or community service programs. Enter sponsored
program income received in F.Y. 1971-72 in column (x) and
sponsored program income received in F.Y. 1972-73 in
column (y).



ZIP COO; ABOMIJAIION,

ALABAMA AL MONTANA Kr

ALASKA AK NEBRASKA NE

ARIZONA AZ NEVADA NV

ARKANSAS AR NEW HAMPSHIRE NH

CALIFORNIA CA NEW JERSEY NJ

COLORADO co NEW MEXICO NM

CONNECTICUT CT NEW YORK .NY

DELAWARE DE NORTH CAROLINA NC

DISTRICT OF COLUMBIA DC NORTH DAKOTA ND

FLORIDA FL OHIO OH

GEORGIA GA OKLAHOMA OK

HAWAII HI OREGON OR

IDAHO ID PENNSYLVANIA PA

ILLINOIS IL RHODE ISLAND RI

INDIANA IN SOUTH CAROLINA SC

IOWA IA SOUTH DAKOTA SD

KANSAS KS TENNESSEE TN

KENTUCKY KY TEXAS TX

LOUISIANA LA UTAH UT

MAINE NE VERMONT VT

MARYLAND MD VIRGINIA VA

MASSACHUSETTS MA WASHINGTON WA

MICHIGAN MI WEST VIRGINIA WV

MINNESOTA MN WISCONSIN . WI

MISSISSIPPI MS WYOMING WY

MISSOURI MO
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12i
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For Office Use 0111

Return questionnaire to:
Institute of Medicine
(Attn: Mrs. Trina Resnick, JH 330)
National Academy of Sciences
201 Constitution Avenue, N.W.
Washin ton D.C. 20418

OM No. 68S-73126
Approval Expires 1/74

Direct telephone questions to:
Mrs. marina Resnick
(202) 961-1834

Cost Study
Nursing School Questionnaire

Name of School of Nursing

Person to contact in regard to data:

Name

Address

Telephone

Zip

(area code) (number)
Note: Please disregard small numbers associated with the answer spaces.

= =ins se o 1
Part I: Descriptive Information

1. Location of School of Nursing:
Enter state abbreviation

2. Type of parent institution:
Enter J for Junior college or

technical institute
Enter Si for senior College or

university
Enter M for health science

center
Enter T for other

3. Principal Source of Financial Support:
Enter 1 for public; enter 2

for private

4. Year students were first admitted to
first degree programs:

Enter year for associate degree program
Enter year for baccalaureate degree program

5. Accreditation:
Enter "Y" if baccalaureate program was

accredited by N.L.N. as of January 1,
1971; enter "N" if it was not.

Enter "Y" if associate degree program
was accredited by N.L.N. as of January 1,
1971; enter "N" if it was not.

10 11

12

13

1714 15 16

18 19 20 21

22

23



6. Types of degree programs offered by school
of nursing:

Enter A for associate degree

Enter B for baccalaureate degree

Enter M for master's degree-

Enter D for doctoral degree

7. Nursing school
first-degree

Enter number
first year

credits taken by a typical
student:

of credits taken during

Enter number of credits taken during
second year

Enter number of credits taken during
third year

Enter number of credits taken during
fourth year

8. Other credits taken by a typical student:

Enter number of credits taken during
first year

Enter number of credits taken during
second year

Enter number of credit: taken during
third year

Enter number of credits taken during
fourth year

9. Total number of credits required for
gradui.tion:

Enter number for associate degree

Enter number for baccalaureate degree

it-r-

For Office Use Only

Cy)
F.Y. 1971-72 F.Y. 1972-73

rtr2 c81291

801
I

CP;ii0 31

21 331 32 33 1

3u1351 34 35

V371

38 39

40 41

142 143

36 37

38 39

40 41

42 43

I I II
611W1fi 44 45 46

I I
1

47 48 49 47 48 49
I 1 I



Mote: Complete Worksheets A and BI
before completing Item 10. I

10. TOTAL number of credit hours taught
by the nursing school:

Enter number of first-year level
credit hours

Enter number of second-year level
credit hours

Enter number of third-year level
credit hours

Enter number of fourth-year level
credit hours

Enter number of graduate credit hours

Enter number of refresher/continuing
education credit hours

11. Type of credit hours:

Enter S for semester hours
Enter for quarter hours
Enter for trimester hours

12. Enrollment:

a.Enter total full-time students

Enter number of full-time first-
year students

Enter number of full-time second-
year students

Enter number of full-time third-
year students

Enter number of full-time fourth-
year students

For Office Use Only

(x) (y)
F.Y.1971-72 F.Y.1972-73

50 51 52 53

111111111.111
54 55 56 57

INIMIIMI11111
58 59 60 61

62 63 64 65

66 67 68 69

70 71 72 73

74

50 51 S2 53

rj fji
54 55 56 57

58 29 60 61

1111111101111111
62 63 64 65

litil
66 67 68 69

1111111MINI
70 71 72 73

74

For Office Use Only

INI=1111
10 11 12 13 1111

I II
0 11 12 13

fitill1iiii14 15 16 17 4 15 16 17

II T II II I

18 19 20 21 18 19 /G 21

I I

22 23
I

241251
122173

I241251

126 371 281 29 126 I27 1-28-j2-91

Enter number of full-time graduate
I IIstudents 0 31 32 33 30 31 32 33



I

'Note: Complete Worksheets C and D before completing items 14-16.1

I Note: Definition of "part-time is as I
defined by your nursing school.

12. Enrollment (cont.):

b. Enter total part-time students

[ 11 f 11 I[
For Office Use Only

6c, ty)
F.1.1971-72 F.Y.1972-73

I
I

34 35 36 37 34 35 36 37

Enter number of part-time first-year

Sa8131 Id 411 I(.8%9+01411
students

Enter number of part-time second-year
students

inlid 441 45/ 42 .13 414-11451

Enter number of part-time third-year
students 1-1 i I

46 47 48 49

Enter number of part-time fourth-year
students

Enter number of part-time graduate
students L_L_L LI

64 55 56 57 54 55 56 57

50 51 52 53

III III III MI
46 47 48 49

IN MI MI NI
50 51 52 53

13. Graduations:

Enter number of associate degrees awarded

Enter number of baccalaureate degrees
awarded

Enter number of master's and doctoral
degrees awarded

I

58 59 60

I 1 1 1

61 62 63

64 65 66

14. Number of agencies utilized for student
clinical affiliations:

Enter number of affiliating agencies

15.a.Number of agencies in which nursing school
faculty taught the students:

Enter number of affiliating agencies

15.b.Number of agencies that assessed per-student fees:

Fnter number of affiliating agencies

126
-115-

67 68

69 70

I

71 72

I 1
58 59 60

I I I

61 62 63

I I I

64 65 66

ll
67 68

I

69 70

71 72



For Office Use Only

15.c. Number of agencies that charged for incidental
instructional expenses: (rentals, etc.)

Enter number of affiliating agencies

(x)
F.Y.1971-72

73 74

16.a. Number of agencies in which agency staff
taught the students:

Enter number of affiliating agencies
75 76=

16.b. Number of teaching agencies that assessed
per-student fees:

Enter number of affiliating agencies
77 78

16.c.Number of teaching agencies that charged for
incidental instructional expenses:

Enter number of affiliating agencies MIN
79 80

(y)

F.Y.1972-73

MIN
73 74

MIN
75 76

MEI
77 78

MEI
79 80



1 1 1 1 1 1 1 1 1

Part II. Direct Oberatin
o e 'urs

Ex enditures and S
n c oo sea 'ears

For Office Use Only

onsored Program Income
and

1. Date fiscal years
ended:

Enter date fiscal

Enter date fiscal

(x)
r.y. 1971-72

started and

mo.
year started 1 I

10 11

year ended mo.

16 47 8 9 20 1 I6 17

(y)
F.Y. 1972-73

da
m°'

te.r? c-0:2 4:Y1) .Y.47.15'

cct
mo. day yp.,

kinl Zl

'Enter the Amounts to the Nearest Dollar

2. TOTAL DIRECT OPERATING EXPENDITURES:

Enter total direct operating qj ILLILI$IIIIItil
expenditures 22 23 24 25 26 27 28 22 23 24 25 26 27 28

3. Type of degree programs
included in the total
direct operating expendi-
tures of Item 2 above

Enter "A" if only an A.D.
program is included

Enter "B" if only a Baccalaureate
program is included

Enter "C" if both an A.D. and a
Baccalaureate program are
included

Enter "D" if both a Baccalaureate
and a graduate program are
included

Enter "E" if the A.D., Baccalaureate
and graduate programs are all
included

(x)

rwi

(y)



4. Expenditures for FACULTY SALARIES
AND WAGES:

Enter direct operating
expenditures

5. Expenaitures for OTHER SALARIES
AND WAGES:

Enter direct operating
expenditures

6. Expenditures for STIPENDS:

Enter direct operating
expenditures

11

(x)
F.Y. 1971-72

For Office Use Only

31132 33134.13t 1

4 3t-137138 -.10141

7. Expenditures for FRINGE BENEFITS:

Enter direct operating
expenditures

8. Expenditures for PURCHASED
INSTRUCTION:

Enter direct operating
expenditures

9. Expenditures for AFFILIATING
AGENCY FEES (From Worksheets
C and D):

Enter direct operating
expenditures

10. Expenditures for OTHER SUPPLIES
AND EXPENSES

Enter direct operating
expenditures

11. SPONSORED PROGRAM INCOME:

Enter sponsored program income

(y)
F.Y. 1972-73

3A7 40 43.

42 43 44 ,151116 147
1

42 43 LP
Lt.k.(.1
, 45 46 47

4 48149150 1\2 53 I 48 k49 bl 52 53 I

sr:i L L k. :It LLtLtcot 55 56 57 58 o9 54 55 56157 58 og

l_ H LL t i
60

r
61

i l

662 63 4 65 60 61 62 63 64 65
I

Si 1 " t? 1 66 i67 1;970 ka 166 67 68 69 0 1

C7273,41/5176 t?7 7f73174 C6 k77



WORKSHEETS

TO BE REIURNED WITh COMPLETED QUESITOINAIRE

130
-119-



Please
school

...
It

of each page.

Worksheets A & B

Fiscal Yeers 1971-72 and 1972-73, using: the codes at thlellmn
ete the following tables for the courses taught by the

WORKSHEET A is to be completed for courses taught during
F.Y. 1971-72.

WORKSHEET B is to be completed for courses taught during
F.Y. 1972-73.

If the financial data for Part II of the questionnaire (Direct Operating Expendi-
tures and Sponsored Program Income figures) includes the costs of evening session,
summer session and/or inter-session courses,Iliiirairtlude course information
for these sessions oaths following tables. If the financial data for Part II
excludes the costs of these sessions, do not include the course information
TarEgie sessions on the tables. An example table with the codes to be used
is outlined below:

11701apos3tiorinert:marain'OTellanji use onry-1
EXAMPLE

First -Year Level

Level
1

(pos.10)

(A)

Course
Number

(pos.11-16)

(B)

Type of
Session*

(Pos. 17-22)

(C)

Course Title

(pos. 23-65)

(D)
Course

Enrollment

(Pos. 66-69)

(E)
Number of
Credits per

Course
(Pos. 70-71)

(F)
Total

Credit Hours
CD x E F)

(pos. 72-75)

1 11 R, F, 71 Nursing Care
in Acite Ill-
nesses - I

97 3 291

1 12 R, W, 71 Nursing Care
in Acute Ill-
nesses - II

35 3 105

1 21 E, P, 72 Historical
Developments
in Nursing

85 2 170

1 22 N, W, 72 Issues in
Nursing

8 1 8

*Use the following codes: I Total 574
*

R = regular session P = spring session 71 = 1971
N = Intersession F = fall session 72 = 1972
S = summer session
E = evening session

W =
T =

winter session
other type of
session

73 = 1973

-120-
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WORKSHEET A - FY 1971-1972

FIRST-YEAR LEVEL

043 No. 68S-73126
Approval Depires 1/74

'Note: Email position
numbers are for data
Processing use only.

Level
1

Clops 10)(p04.11-16)

(A)

Course
Number

(B)

Type of
Session *

(Pos. 17-22)

(C)

Course Title

(Pos. 23-65)

(D)

Course
Enrollment

(pos. 66-69)

(E)
Number of
Credits per

Course
(Poe. 70-71)

(F)
Total

Credit Hours
(D x B is F)

(pos. 72-761

1

1

1
,

1

1

1

1

1

1

TOTAL

*Use the following codes:

R = regular session P = spring session 71 = 1971

N = intersession F = fall session 72 = 1972

S = summer session W = winter session 73 = 1973

E = evening session T = other type of
session



WORKSHEET A - F.Y. 1971-1972 (Cont.)

SECOND-YEAR LEVEL

11111111 A

For Office Use Only

Note: Small position
numbers are for data
processing use only.

Level
2

(pos 10)(pos.11

(A)
Course
Number

-16)

(B)
Type of

Session *

(pos. 17-22)

(C)

Course Title

(Dos. 23-65)

(D)

Course
Enrollment

(nos. 66-69)

(B)
NunSer of
Credits per

Course
(Pos. 70-71)

(F)
Total

Credit Hours
(D x IC . 7)

(Pos. 72-76)

2

2

2

2

2
.

.

2

2

2

2

2

2 .

2

TOTAL

*Use the following codes:

R = regular session
N = intersession
S = summer session
E = evening session

P = spring session
F = fall session
W = winter session
T = other type of

seiltAP

-122-

71 = 1971
72 = 1972
73 = 1973
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WORKSHEET A F.Y. 1971-1972 (Cont.)

THIRD-YEAR LEVEL

For Office Use Only

Note: gmall position
numbers are for data
processing use only.

Level
3

(pos 10)(pos.11

(A)

Course
Number

-16)

(11)

Type of
Session *

(pos. 17-22)

(C)

Course Title

(pos. 23-65)

(D)

Course
Enrollment

(pos. 66-69)

(E)
Number of
Credits per

Course
(pos. 70-71)

(F)
Total

Credit Hours
(D Ic E .. F)

(Pos. 72-76)

3

3

3

3

3

3

3

3

3

3

3

TOTAL

*Use the following codes:

R = regular session
N = intersession
S = summer session
E = evening session

P = spring session
F = fall session
W = winter session
T = other type of

session

134
-123-

71 = 1971
72 = 1972
73 = 1973



WORKSHEET A - F.Y, 1971-1972 (Cont.)

FOURTH-YEAR LEVEL

Li 1 1 1 1 1 IA]
ammomir, Office Use

-NOWT' Small position
numbers are for data
Processing use only.

Level
4

(pos 10

(A)

Course
Number

(pos.11-16)

(B)

Type of
Session *

(Pos. 17-22)

(C)

Course Title

(pos. 23-65)

(D

Course
Enrollment

(pos. 66-69)

(E)
Number of
Credits per
Course

(pos. 70-71)

(F)
Total

Credit Hours
(D x E = F)

(Pos. 72-76)

4

4

4

4

4

4

4

4

4

4

Li

14

14

TOTAL

*Use the following codes:

R = regular session P = spring session 71 = 1971
N = intersession F = fall session 72 = 1972
S =
E =

summer session
evening session

W = winter session
T = other type of

73 = 1973

session



WORKSHEET A - F.Y. 1971-1972 (Cont.)

GRADUATE LEVEL

1I1J111111
For Office Use Only

Note: Small position
numbers are for data
processing use only.

Level
c

(Fos 10

(A)

Course
Number

....

(pos.11-16)

(B)

Type of
Session*

(Pos. 17-22)

(C)

Course Title

(pos. 23-65)

(D)

Course
Enrollment

(pos. 66-69)

(I)

Number of
Credits per

Course
(Pos. 70-71

(F)
Total

Credit Hours
(D x E .i F)

(pos. 72-76)

G

G

G

G

G

G

G

G

....

G

G

G

G

TOTAL

*Use the following codes:

R = regular session P = spring session 71 = 1971

N = intersession F = fall session 72 = 1972

S = summer session W = winter session 73 = 1973

E = evening session T = other type of
session



. For Office Use Only

WORKSHEET B F.Y. Wg-1273,

FIRST-YEAR LEVEL

OMB Ho. 68S-73126
Approval Eviraa 1/74

Note: -Small position
numbers are for data
Rrocesping use only.

Level
1

Poe 10)(pos.11

(A)

Course
Number

-16)

(B)

Type of
Session*

(Pos. 17-22)

(C)

Course Title

(pos. 23-65)

(D)

Course
Enrollment

(pos. 66-69)

(B)
Number of
Credits per

Course
(Pos. 70-71)

(F)

Total
Credit Hours
(D lc E = F)

(Pos. 72-76)

1

1

1

1

1

1

1

1

1

1

1

1

1

TOTAL

*Use the following codes:

R = regular session
N : intersession
S = summer session
E = evening session

P = spring session
F = fall session
W : winter session
T = other type of

session

13 1 -126-

71 = 1971
72 = 1972
73 = 1973
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WORKSHEET B - F.Y. 1972-1973 (Cont.)

SECOND-YEAR LEVEL

For Office Use Olstaemoll

Note: Small position
numbers are for data
processing use only.

Level

2

(pos 10)(Pos.11

(A)

Course
Number

-16)

(B)

Type of
Session *

(Pos. 17-22)

(C)

Course Title

(Pos. 23-65)

(D)

Course
Enrollment

(pos. 66-69)

(E)
Number of
Credits per

Course
(nos. 70-71)

(F)

Total
Credit Hours
(D x E - F)

(pos. 72-76)

. 2 . . . .. - - .. - . . .. ...

2

.

2

2

2

2

2

2

2

2

2

TOTAL

*Use the following codes:

R = regular session P = spring session 71 = 1971

N = intersession F = fall session 72 = 1972

S =
E =

summer session
evening session

W = winter session
T = other type of

session

73 = 1973

138 -127-



WORKSHEET B F.Y. 1972-1973 (Cont.)

THIRD YEAR LEVEL

1 1 1 1 1 H I ld
For fi9e Use nOnly

mote: small position
numbers are for data
processing use only.

Level
3

(Poe 10)(p08.11-16)

(A)

Course
Number

(B)

Type of
Session *

(pos. 17 -22),(pos.

(C)

Course Title
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Chapter 2

THE CONSTRUCTED COSTS PROCESS

A major feature of the Institute of Medicine's study of the
costs of education in the health professions was the use of a
technique to "construct" models of hypothetical schools and to
assign costs to these constructed models. These constructed costs
helped the study group to understand what constitutes an education
program and why the costs of that program should be distributed in
particular proportions among the activities necessary to education.
Constructed costs identified the resources needed by a school to
educate students, without the distortions imposed on an actual
school by historical funding practices.

4.

Seminars of educators and administrators developed constructed
costs models for this study in the professions of medicine, dentistry,
and veterinary medicine.* The models led to definitions of the
amounts of research and patient care that are essential to education,
and to the study group's understanding of the relationships between
education, research, and patient care that constitute the "joint
activities" common to health professional schools.

Deliberations of the constructed costs seminars on alterrwtive
ways to allocate joint activities contributed to the development of
the concept of "net education expenditures," which is the basis rec-
ommended by the study group for financing education costs. Also,
the process of constructing costs pointed up the sensitivity of costs
to variations in resource allocation, which furthered the study
group's understanding of cost variations among different institutions
in the same profession.

This chapter describes the study group's reasons for undertaking
constructed costs modeling, summarizes the methodology, and discusses
the significance of the effort for the study. The first attachment
to the chapter presents a summary of the detailed steps used in

*Constructed costs models in optometric and podiatric education
have been developed by the professional associations representing
those institutions. See Charles W. Gibley, John A. McColgan,
William F. Ashly, and Robert A. Capone, "A Constructed Cost
of Podiatric Education: Report and Summary of the Study,"
Journal of Podiatric Education 4 (December, 1973) pp. 5-20; and
Optometric Education: A Constructed Cost Study, (unpublished),
prepared by the Fore Consultants for the American Optometric
Association and the Association of Schools and College of Optometry.
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building the models; subsequent attachments describe the deliberations
of the seminars in medicine, dentistry, and veterinary medicine.*

Why Construct Costs?

The study group recognized that, in addition to instruction,
there are components of research, patient care, and graduate edu-
cation programs that are essential to the education of first degree
students, and that the magnitude of these components vary according
to profession and institution. The study group also recognized
that historical funding practices have influenced the extent to
which institutions support these programs, and thus the costs and
financing of each institution.

In addition, the prevalence of joint activities and multiple
programs in health professional schools made it necessary that
allocation rules be developed for distributing joint activity costs
among the various programs. Specifically, formulas were needed to
allocate these costs between first degree education and the other
programs of the institution--research, patient care, and graduate
education.

The circumstances suggested a need to establish a framework
for analysis that would be independent of historic financing patterns
of health professional schools. Constructed costs modeling was de-
veloped to meet this need. The intent of the constructed costs pro-
cess was to build an institution for 400 students. The institution
would have first degree education as the primary mission, and wo.tld
graduate a typical mixture of primary practitioners, specialists,
and academicians without a strong emphasis in any one category. It
was not intended to represent an ideal institution, but simply one
that would provide adequate first degree education in accordance with
current standards and requirements in this country.

Methodology and Approach

The basic approach of the constructed costs effort was three-
fold: first, information and reference materials on the programs,
staffing, and character of health professional schools were assembled
by staff into Planner's Reference Books and made available to each
participant following the distribution of a questionnaire on the

*The professions were selected because it was presumed that only
in these professions did independent research and/or patient care
activities assume large proportions. In the remaining professions,
except osteopathy, which was treated identically with medicine, all
research and patient care costs were allocated to education.



curriculum, faculty and support resources required.* Second, three
panels of educators and administrators in medicine, dentistry, and
veterinary medicine developed the curriculum for first degree edu-
cation, and the faculty and other resources required for an adequate
education program. Finally, the study group incorporated the major
contributions of the seminars in developing, from field data, educa-

tion costs in the health professions.

The remainder of this section describes the approach taken by
each of the three panels in defining the resources required for first
degree education, and outlines the procedures used at the seminars
for constructing the institution.

The Approach by Profession. In medicine, the panelists based
their judgments on the current education philosophy in this country.
No attempt was made to set normative standards for educational insti-
tutions or to anticipate future educational programs. The constructed
costs-model.in medicine vas developed -to define qwhat isV rather than .

"what should be."

In dentistry, the panel believed that historical financing
patterns for dental schools have resulted in inadequate clinical
facilities for the education of the modern dentist. Their constructed
model, therefore, reflects the clinical requirements for an adequate
dental education.

Because of the severe time constraints of the study, the purpose
of the constructed costs seminar in veterinary medicine was limited
to defining the basic science and clinical education program for first
degree students, and the associated faculty requirements. Non-faculty
resources and support costs were not determined for the veterinary
model.

Constructing the Institution. Seminar participants in medicine
and dentistry were divided into three workshops--one each for the
basic and clinical sciences and one for the administrative functions.
The first two workshops were assigned the task of determining faculty
requirements in their respective areas, estimating the size of the
clinical facilities, and providing faculty support requirements.
The administrative workshop estimated general support requirements
and developed allocation rules to produce program costs based on
the findings of the other two workshops.

The first step in the modeling process was the determination
of faculty size in the basic science and clinical disciplines. Full-
time equivalent (FTE) faculty requirements for instruction were based
on the hours of instruction required for a class size of 100 first
degree students and on assumptions about the average faculty work-
year. Recognizing that faculty are required to perform other related
tasks in addition to instructing first degree students, the panelists
developed an average profile for a faculty member in the basic and
clinical sciences areas. This profile included activities related

*An example of the materials and questionnaire used in preparation
for the Dentistry Seminar is provided in Attachment 5.



to the instruction of first degree students as well as graduate
student instruction, research and patient care which are essential
to the first degree education program.

Based on the average faculty profile and the FTE instructional
faculty requirements, the panelists constructed the simplest model
of an institution whose sole objective is first degree education.
In the judgment of the panelists, the level of research, patient care,
and graduate instruction activities in this model were significantly
below the level where they could economically produce useful outputs
by themselves.

The panelists felt that the simple educational model was not
sound since it could not take full advantage of the research, patient
care and graduate education produced simultaneously with first degree
education. Therefore, they decided to expand these activities to
the level where they could economically produce independent outputs.
However, in this mbdel of the multi-purpose institution, the addition-
al reserach, patient care and graduate education represents that
amount required--and no more--to produce independent outputs and
thus take advantage of the economies of joint production; the edu-
cation of first degree students remains the primary program of the
institution.

After estimating faculty size, the panelists determined the
levels of faculty support from secretarial and technical staff, space
for faculty offices and research, size of the clinical facility, and
the number of graduate students and house officers. Next, the general
institutional and administrative support costs were estimated; these
included items such as the library, institution-wide administration,
and computer facilities. Finally, allocation criteria were developed
for each item and costs were allocated to the major programs of the
institution--first degree education, graduate and house officer edu-
cation, research and patient care. Education costs for first degree
students were divided by the number of students--400--to compute
costs per student for the constructed model.

Use of Constructed Costs in the Cost Study

The constructed costs effort assisted the study group in devel-
oping the judgments to define education costs, in understanding the
nature of joint costs and the economics of the multi-purpose insti-
tution, and in testing the sensitivity of costs to changes in the
model.

Defining Education Costs. The principal contribution of the
constructed costs seminars was that they enabled the study group to
define and compute the costs of research and patient care activities
essential to education.



Based upon seminarAudgments, the study group developed methods
for estimating the amount of research essential to education. These
methods are expressed as a ratio of faculty time in instruction
activities, and were applied to the cost data from the sample of

schools in the study. Table C-1 shows the computations used in devel-
oping these ratios for medicine, dentistry, and veterinary medicine.

Patient care costs essential to education were computed based
on constructed cost judgments as follows:

- The medicine panel felt that the time spent by faculty
in joint teaching and patient care activities is sufficient
to maintain the faculty member's clinical skills; therefore,
the full cost of this joint activity should be allocated to
education. This recommendation was incorporated in the
computation of education costs for each sampled school in

the study.
..10 IN .

- In dentistry, the panelists judged that all supervised
patient care in the student clinics should be included
in instruction costs, and that the indirect costs of
intramural clinics for the faculty's private patient care
should be included in education costs since this is neces-
sary to maintain the faculty's clinical skills. The study
group adopted both recommendations in computing education
costs for each sampled dental school. It was not possible,
however, to separate the costs of the intramural faculty
clinics; therefore the full cost of independent patient
care activities of faculty were included in instruction costs.

- The veterinary medicine panel judged that supervised patient
care in teaching clinics should be included in instruction
costs; and that a portion of the faculty's professional
consultations on patient referrals should be included in

education costs. These judgments were incorporated into
the computation of education costs for each sampled school
of veterinary medicine. The study data, however, did not
distinguish professional consultations on patient referrals
from other patient care activities of faculty; therefore,
the full cost of patient care activities was included in
education.

Understanding Joint Relationships. The deliberations of the
constructed costs panels regarding the general environment of health
professional schools, particularly the dominance of various joint
relationships, was especially useful to the study group in developing
ways of allocating joint activities to programs. Specifically, the
panelists endorsed the study group's marginal analysis approach for
allocating joint teaching and patient care as well as joint teaching
and research activities. The panelists' discussion regarding
the education process enabled the study group to better
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TABLE C-1

Estimating Faculty Research Tine Essential
to First Degree Education

Workshop

(1)

Faculty time
in instruction

(2)

Faculty tine
in research
essential
to education

(3)

Hours of research
needed per hour
of instruction

[(2) 4 (1)]

Medicine

Basic sciences
Clinical sciences a/

Dentistry

Basic sciences

elt

45$
16

30$
5

45 30
Clinical sciences 50

Veterinary Medicine

Basic sciences 40
Clinical sciences 50

.67

.30

.67
10 .20

10 .25

5 .10

.1*

a/The ratio of 0.30 for clincial medicine was calculated as follows:

- Based on an analysis of the constructed cost curriculum, the nine
hours per week spent by faculty in instruction of M.D. students
was divided into didactic instruction (40 percent) and supervised
patient care (60 percent).

- The 60 percent in supervised patient care, equal to 5.4 hours of
faculty time, was then adjusted to reflect the amount of marginal
teaching time in the joint activity. Consistent with the field
data, approximately 50 percent was allocated to patient care and
the remaining 50 percent or 2.7 hours was allocated to instruction.

- The original nine hours in instruction was then reduced by the 2.7
hours allocated to patient care, leaving an adjusted instructional
figure of 6.4 hours per week. This adjustment was necessary to make
the definition of instruction in the constructed cost model consistent
with the definition used in the field data.

- The 6.4 hours in instruction and the 2 hours in research per week
were then converted to percentages of faculty time, yielding
16 percent and 5 percent, respectively.

- Dividing 5 percent by 16 percent produces a ratio of .31 hours of
research per hour of instruction, which was rounded to .30.
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understand the role of research and patient care activities,
and graduate education in the education of first degree students.
In addition, it was useful for understanding the relationship of
the amount of these activities needed for first degree education to
the independent programs being carried on in research, patient care

and graduate education.

In dentistry, the constructed costs deliberations provided the
study group with insights into the clinical education process, as
well as the important role played by the financing of intramural
patient care clinics and their costs. Veterinary medicine constructed
costs elucidated the nature of clinical instruction in this profession,
and provided insights into the independent patient care activities of

clinical faculty members.

Insights for Cost Variation. The third major contribution of
the constructed costs approach was that it helped identify some of
the major factors that lead to variation in costs among institutions
in the same profession. The basic sciences workshop in medicine, for
example, estimated the changes in faculty size for instruction that
would occur if certain assumptions were adjusted:

- If the total number of instructional hours in the basic
sciences are reduced from 1,800 to the national median
of 1,708, the faculty size would decline by five percent.

- If the class size in lab/conference is decreased to 10
from 12.5 students, instructional faculty size could
increase by 16 percent.

- If the class size in lab/conference is increased to 16,

instructional faculty size could decrease by 10 percent.

In short, by adjusting some of the assumptions of the constructed
model, the sensitivity of costs to variations in curriculum structure,
particularly its length, its distribution by mode, and class size was

made clear.
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Attachment 1 to Chapter 2

THE CONSTRUCTED COSTS MODELING PROCESS: SEMINAR PROCEEDINGS

The constructed costs seminars in medicine and dentistry
consisted of workshop sessions in three areas--the basic sciences
program, the clinical sciences program, and the administrative
program--and plenary sessions where the entire group reviewed
the decisions made in the workshops. The workshops, made up of
ten or fewer participants, were small enough to allow active de-
bate, and, in addition, allowed participants to concentrate on
their area of expertise.*

Due to the time limitations of the study, the objective of
the veterinary medicine seminar was limited to identifying the
amount of faculty research essential to first degree education,
and all deliberations took place in a single session. No effort
was made to develop an administrative model; the participants
specified only the curricula in the basic and clinical sciences,
and the faculty size associated with those curricula.

The four major tasks of the medicine and dentistry panels
were to:

- define a faculty size in the basic and clinical sciences

- estimate non-faculty resources requirements

- define the administrative support and faculty requirements

- allocate the resulting costs among programs.

Each task is discussed below:

Defining Faculty Size

This task consists of eight steps which lead to a total
faculty size needed in the constructed model of a multi-purpose
institution.

*Generally, participants were assigned to workshops according to
their area of expertise, but each workshop was balanced by one
or two participants who might represent the other two areas.



Step 1

Determining the required amount of instructional time
for each first degree student. The panelists determined
the number of instructional hours in the basic sciences and
the number of weeks in the clinical program required by each
student.

Step 2

Distributing the total instructional time by subject
areas and modes of instruction. Subject areas, rather than
departmental structures or individual course listings were
used to facilitate general discussion about these requirements.
Eight modes of instruction were defined for subject areas in

the basic and clinical sciences:

Lecture: Assigned didactic learning that consists of
communication of pre-determined information from faculty
to students. This material is generally prepared by
faculty individually or jointly for a relatively large
number of students.

Laboratory: Conducting experiments to demonstrate
principles, analytical techniques, and procedures.
Students are taught in multidisciplinary laboratories
that provide each student with one laboratory area for
all basic science studies, except gross anatomy, which
requires more varied physical facilities.

Demonstration/Conference: Small group instruction that
includes active student participation.

Counseling: Individual conferences between a faculty member
and a student.

Tutorial: Special assistance instruction involving one
or more students.

Self-instruction: Students' use of programmed learning
materials without the presence of faculty, but prepared and
updated by faculty. It is assumed that faculty members would
be available for consultation with students during self-instruc-
tional time.

Examinations: Testing of students' knowledge periodically
during the length of the curriculum.

Supervised Patient Care: Faculty rounds, ward rounds, chart
rounds, and individual supervision by clinical faculty, where
students learn as care is provided to inpatients and outpatients.

Dental Laboratory: Development of manual and technical skills
essential for dentists in the performance of their clinical activities.
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Step 3.

Determining the number of students in each section,
by mode. Class size and faculty/student ratios were defined
for each mode of instruction.

Step 4.

Estimating the faculty preparation and evaluation time
per faculty contact hour, by mode of instruction.

Step 5.

Calculating the FTE faculty size for instruction.
Using the assumptions specified in Steps 1 through 4, the
total number of faculty hours needed for direct instruction
was calculated. Added to these numbers were the estimates
of faculty time needed in preparation and evaluation of in-
structional material. The total number of faculty hours
needed for instruction was divided by the number of hours
used by the panelists to constitute a man -year, in order to
calculate the FTE faculty for instruction.

Step 6.

Estimating the amount of faculty time in other activities
essential to the first degree program in a simple educational
model. Recognizing that the definition of first degree edu-
cation includes more than the instructional activities, the
panelists identified the other activities essential to the
first degree education program, and arrived at a consensus cn
the distribution of faculty time among instruetinn and other
activities.

Table C-1 summarizes the judgments of the panelists on
faculty activities essential for ts1 first degree education
program and the faculty size needef for the activities.

Step 7.

Calculating an adequate faculty size for M.D. education.
Having estimated the FTE faculty necessary for first degree
education, the panelists determined whether this faculty size
was adequate to:

- cover the variety of courses offered in each subject area

- cover scheduling proble;as

- provide a critical intellectual mass within each
discipline.



TABLE C-1

Distribution of Faculty Size in the Sample Education Model,
by Activity

Seminar

Percent of Faculty size

Faculty activity I faculty time' (in FI'E's)

Medicine

Basic sciences:

Total

Instruction of M.D. students 45% 17.8

Research 30 11.9

Graduate instruction 10 4.0

Public service, writing and
professional development 15 5.9

Clinical sciences: Insturction a/ 33 51.7

Research 20 31.3

Patient care 37 58.0

Administration 10 15.7

Total

Dentistry

Basic sciences:

Total

Instruction of D.D.S. students 45% 7.1

Research 30 4.7

Non-D.D.S. instruction 10 1.6

Public service, etc. 15 2.3

TO7 2-177

Clinical sciences: Instructicm, of D.D.S. students 50 30.0

Research 10 6.0

Patient care 20 12.0

Public service, etc. 10 6.0

Graduate and other instruction 10 6.0

Total

NOTE: The Veterinary Medicine Workshop did not construct the simple educational

model.

a/Approximately 70 percent of this time should be directed to first degree
students, with the remainder directed to house officer instruction.



In three workshops--basic sciences medicine and dentistry, and
clinical dentistry--the panelists increased the FITE faculty on
the basis of these criteria. No increase in faculty size above
the educational FTE's was recommended by the clinical sciences
workshop in medicine. This issue was not considered in veteri-
nary medicine because of the limited time for that seminar.

Step 8.

Calculation of the total faculty size needed in a multi-
purpose institution. Recognizing that the simple educational
model did not take advantage of the research, patient care,
and graduate education produced jointly with first degree
student education, the panelists increased the size of these
activities to a level where they could produce independent
outputs in a multi-purpose institution.

Table C-2 summarized the judgments of the panelists on
faculty activities in a multi-purpose institution.

Estimating Non-Faculty Resource Requirements

Having determined faculty size, the panelists in medicine and
dentistry estimated the following non-faculty resources needed to
support the basic and clinical sciences programs:

- clerical and technical support personnel

- graduate students and house officers

- size of clinical facilities

Defining the Administrative Support and Faculty Requirements

This task consists of three steps for defining the costs and
physical space requirements for the basic and clinical sciences
programs and the administrative and centralized support activities
of a multi-purpose institution.

Step 1.

Estimating the personnel costs associated with the
basic science and clinical science programs developed by
those workshops

Step 2.

Determining the departmental facilities, and equipment
required by the basic and clinical sciences' education pro-
grams and the annual operating costs associated with those
requirements

liil
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TABLE C-2

Percentage Distrubtion of Required Faculty Size by Activity

Multi-Purpose Institution

Seminar

Percent of Faculty size

Faculty activity faculty time (in FTE's)

Medicine

Basic sciences: Instruction of M.D. students
Research
Graduate instruction
Public service, writing
and professional develop-
ment

Total nu wra

20% 17.8
50 44.5

15 13.3

15 13.4

Clinical sciences: Instruction a/ 27 NA
Research 36

Patient care 30

Administration 7

Total TOIT

Dentistry

Basic sciences: Instruction of D.D,S. students 26 7.1

Research 50 13.8

Non-D.D.S. instruction 10 2.7

Public service, etc. 14 3.9

Total /77
Clinical sciences: Instruction of D.D.S. students 32 30.0

Research 19 18.0

Patient care 19 18.0

Public service, etc. 9 9.0

Graduate and other instruction 21 20.0

Total Tair VSTIT

Veterinary Medicine

Basic sciences: Instruction of D.V.M. students 40% 20.4

Research 25 12.7

Graduate instruction 20 10.2

Public service and extension 5 2.6

Administration 10 5.1

Total VIZ

Clinical sciences: Instruction of D.V.M. students 50 21.9

Research 20 8.8

Clinical consultations 20 8.8

Public service/extension 5 2.2

Administration 5 2.1

Total

a/Approximately 70 percent of this time should be directed to first degree

students, with the remainder directed to house officer instruction.
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Step 3.,

Estimating the spade and resource requirements, and their
()oats, for cal administrative and oentralised support activities.

Distributing Costs Among Programs

A three step process was used for allocating total costs to
programs to obtain average per student costs. First, faculty costs
that were associated with only one program were assigned directly to
that program. Second, the costs of faculty time that contribute to
more than one product--joint costs--were distributed in proportion
to the total size of the programs benefiting from the joint costs.
Third, based on the final distribution of faculty costs and certain
assumptions on the use of supportive resources and facilities, a
series of allocation rules were developed for allocating these costs
to programs. Detailed specirications on these allocation rules for
Medicine and Dentistry are found in Section D of Attachments 2 and 3.



Attachment 2 to Chapter 2

DELIBERATIONS OF THE CONSTRUCTED COSTS SEMINAR IN MEDICINE

The constructed costs model in medicine was designed by seven-
teen medical educators during a two-and-one-half-day seminar in

July, 1973. The participants developed a model of the human, physi-

cal, and financial resources necessary for providing a good under-
graduate medical education. This attachment presents the results

of the constructed costs seminar in medicine. Section A describes

the deliberations of the Basic Sciences Workshop, Section B the

Clinical Sciences Workshop, and Section C, the Administrative Work-

shop. The total costs of the constructed institution and the dis-
tribution of total costs to the M.D. program are provided in Section

D.

Section A

Basic Sciences Workshop in Medicine

Defining a Curriculum

Length of Time. The basic sciences curriculum is based on 63

weeks or 1,800 hours of direct faculty contact in basic science
instruction for a class size of 100 medical students. The following
assumptions were used to determine the length of the curriculum:

- thirty-six weeks constitutes an average academic
year. One and three-fourths years, or 63 weeks,
should be devoted to basic science instruction

- a forty-hour week makes up a week of instruction
for the average student. Of that 40 hours, 28
are scheduled faculty contact time and 12 are for
self-instruction. As a result, there are 1,764
required faculty contact hours per average student

- ten percent of the students will not have suffi-
cient educational preparation and will require
an additional 20 percent faculty time for remedial
instruction. For those students, faculty contact
hours will increase to 2,117
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- average direct faculty contact time of 1,800 hours
per student is obtained by computing a weighted
average of the 90 students needing 1,764 faculty
contact hours, and the 10 students requiring the
additional 353 hours of faculty instruction.

Basic Sciences Instructional Time by Subject Area. The 1,800
hours of instructional time were distributed among the basic sci-
ences subject areas by a weighting factor that reflected the panel-
ists' judgment on the relative scope of each subject area. Table
CM-1 shows the relative weights, the percentage distribution of
total instructional time among subject areas, and the number of
hours of faculty instruction required in each subject area. Required
electives are included in the total hours specified for each L'ub-
ject.

Modes of Instruction for Basic Sciences. Six modes of instruc-
tion were defined for each subject area: lecture, laboratory, con-
ference, counseling, tutorial, and examinations.

Table CM-2 summarizes the number of sections into which a class
of 100 students should be divided and the faculty/student ratio
required per section for each mode of instruction. These distribu-
tions are considered typical of all basic science subject areas.

Faculty/Student Contact Hours. The following steps were used
to determine total faculty/student contact hours:

- the percent of student time in each mode is
multiplied by the number of contact hours in
each subject area to obtain direct contact
hours per student needed for instruction in
each mode

- the resulting number of instructional hours
per student is multiplied by the number of
sections needed per mode for 100 students.

Table CM-3 shows the results of these calculations.

FTE Faculty Requirements for Instruction

Determining the number of FTE faculty required for the instruc-
tion of M.D. students required additional judgments by the panelists.

First they determined the amount of faculty time spent in prep-
aration and evaluation, curriculum planning, and administration
directly related to instruction. Table CM-4 presents the number of
hours considered necessary for preparation and evaluation per direct
contact hour. An additional five percent of a faculty member's
time for M.D. instruction was allocated for broad curriculum plan-
ning and administration.

Second, the panelists selected, for the purpose of estimating
faculty size, an average work year of 2,000 hours which consists of
40 hours a week for 50 weeks.
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TABLE CM-1

Distribution of Basic Sciences }burs of Instruction by Subject Area

Subject area
Weighting
factor

Percent
distribution
of instruc-
tional hours

Faculty
instructional
hours per
student

TOTAL 9.5 100% 1 800

Anatomy a/ 2.0 24 424

Behavioral sciences 0.3 4 62

Biochemistry and
genetics 1.5 17 318

Microbiology and
immunology 1.0 12 212

Pathology 1.5 17 318

Pharmacology 1.0 12 212

Physiology 1.0 12 212

Statistics,
biometrics,
and epidem-
iology 0.2 2 42

a/Includes Gross Anatomy, Microscopic Anatomy, Neuro Anatomy, Developmental
Anatomy, and Cell Biology.

-151-

164



TABLE C24-2

Summary of Characteristics of Basic Sciences Modes of Instruction

Mode of
instruction

Percent
distribution of

student time
Number of sections Faculty-student
per 100 students ; ratio

Lecture 45 1 1 to 100
Laboratory 30 6 1 to 16
Conference 15 12 1 to 8
Counselling 6 100 1 to 1
Tutorial 2 50 1 to 2
Examinations 2 4 1 to 25

TABLE CM-3

Faculty/Student Contact Bburs by Mode of Instruction

Instructional i

Number
of

sections per

Faculty/student
contact hours

(hours X
Mbde of instruction hours . 100 students sections)

TOTAL 1,800 20,034

Lecture 1810 810
Laboratory 540 6 3,240
Conference 270 12 3,240
Counselling 108 100 10,800
Tutorial 36 50 1,800
Examinations 36 4 144
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TABLE CM-4

Preparation and Evaluation Time Per Direct
Contact Hour by Mode of Instruction

Mode of instruction

TOTAL

Preparation and evaluation hours

Per direct contact hour Total

Lecture 4.0 3,240

Laboratory 0.5 1,620

Conference 2.0 61480

Counselling 0 0

Tutorial 1.0 1,800

Domination 5.0 720
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Table CM-5 displays the computation of the number of FTE basic
science faculty needed for medical student instruction. Of the
total hours needed for instruction, 60 percent is spent in student
contact time, 35 percent in preparation and evaluation, and 5 per-
cent in curriculum planning and administration.

FTE Faculty Requirements for Education

The Education Model. In addition to faculty time needed for
M.D. instruction, the panelists agreed that basic scientists must
spend time on other activities--most importantly research and
instruction of graduate students--to provide a complete program of
undergraduate medical education. The panelists' first approach to
determining how much faculty time should be devoted to these activi-
ties was to develop a model of a medical school defined as an
institution where M.D. education is the primary program. In this
institution, activities that contribute to research or graduate
education are included only to the extent that they are essential
to the production of M.D. graduates; no independent research or
graduate education is carried on for its own sake.

The following assumptions were used to translate the 17:8 FTE
faculty needed for M.D. instruction--hereafter represented by the
symbol IM - -to an FTE faculty for M.D. education, EM:

- a faculty member must spend 30 percent* of his
time in research activities to maintain his com-
petence as an instructor of medical students.
This variable is represented as Rm

- a graduate education program (M.S., Ph.D.) is
necessary to obtain accreditation and high
quality faculty for an undergraduate medical
education program. Faculty time spent on the
instruction of graduate students is estimated
at 10 percent of total FTE faculty time for
M.D. education. This variable is represented
as I

0

- a faculty member should spend 15 percent of
his time in public service activities, pro-
fessional development, and writing. Of that
15 percent, three percent should be spent in
public service activities (S), seven percent
in professional development (D), and five percent
in writing (W). The combination of these activi-
ties is represented by the symbol SDWM.

*The 30 percent assumption was made by the Subcommittee of the Basic
Sciences panel at a subsequent meeting scheduled to review the
Airlie House decisions. The full panel had originally fixed this
parameter at 35 percent. The adjustment resulted from an analysis
of total research time in state schools which showed that 30 per-
cent represented the minimum research time in state schools.
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TABLE CM-5

prE Basic Science Faculty Needed for M.D. Instruction

Yet

(1) Total hours of.direct contact time 20,034

(2) Total hours of preparation and evaluation 13,860

(3) Curriculum planning and administration 1,695

(4) Total hours needed for instruction 35,589

(5) Number of FrE's for instruction
(row 4 4 2,000) 17.8



AA shown in Table CM-6, the 17.8 FTE basic science faculty
represent 45 percent of total faculty FTE's for instructing medical
students. The total faculty requirement is computed by dividing
the 17.8 instructional FTE's by 0.45, giving 39.6 basic science
faculty for education in the education model. The distribution of
these 39.6 FTE's to activities is displayed in Table CM-6.

Having determined the FTE faculty necessary for medical educa-
tion, the panelists were asked whether these 39.6 FTE's provided
adequate faculty size to:

- cover the variety of courses offered in each
subject area

- cover scheduling problems

- provide a critical intellectual mass within
each discipline.

The panelists re-evaluated FTE faculty judgments in light of
these criteria and adjusted actual faculty size. Table CM-7 pre-
sents a comparison of numbers of FTE faculty with numbers of actual
faculty by subject area. The increase in Pathology reflects the
patient care activities required of faculty in this discipline.

Although 50 faculty are adequate to carry on the education pro-
gram, only 39.6 FTE's, or 79 percent of the total faculty time
available is absorbed in activities directly related to the M.D.
education program. The remaining 21 percent of the time available
to these faculty members can be directed toward graduate education
and independent research. The distribution of faculty time based
on a faculty size of 50 is shown in Table CM-8. The difference
between the percentage distribution of time in Tables CM-6 and CM-8
is due to the presence of the additional faculty resources. Since
the education model was not designed to take advantage of this
additional time, the panelists developed a multi-product model.

The Multi-Purpose Institution ModeZ. Recognizing that the
education model is neither a reasonable representation of reality
nor a complete model for the purposes of cost determination, the
panelists developed a model of a complete medical school with
independent programs in research and graduate education. Although
these activities in the multi-purpose institution could result in
independent outputs, the constraints of the constructed costs pro-
cess limited the size of these activities to a level consistent
with an institution whose primary focus remained M.D. education.
Thus, no resources were estimated for large scale research insti-
tutes or graduate education programs.

An adequate faculty size for the multi-purpose institution
(MP) was developed from the following assumptions:

- the number of FTE's needed to carry out the M.D.
instruction program (IM) remains at 17.8

- 15 percent of basic science faculty time should
be directed toward graduate and allied health
instruction and its related administration

16 7
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TABLE CM-6

FTE Basic Science Faculty Required for Medical
Education

Activity

Percent distribution
of time

FTE !i:lulty required

EM =
IM + To Pri

+ SEMM

100% = 45% + 10% + 30% + 15%

39.6 = 17.8 + 4.0 + 11.9 + 5.9

TABLE CM-7

Comparison of Fit and Ar:tual Faculty Needed
for M.D. Education

Subject area FTE faculty Actual faculty

TOTAL 39.6 50.0

Anatomy 9.5 10.0

Behavioral science 1.0 1.0

Biochemistry and genetics 6.9 9.0

Microbiology and immunology 4.7 7.0

Pathology 6.9 9.0

Pharmacology 4.8 6.0

Physiology 5.0 7.0

Statistics, etc. 0.8 1.0

TABLE CM-

t:. :t tm; %Er_Ica 1

Activity EM = IM + I0 +
1

4.
M

ieTo
'71

al time

Percent distribution 100% = 35% + 8%

Fa tacilty required SO = 17.8 + 4.0

+ 24% + 12% + 21%

+ 11.9 + 5.9 + 10.4
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- 50 percent of total basic science faculty time
should be devoted to research activities (R) in
order to produce a viable, independent research
program. Included in the 50 percent would be
research essential to education (RM), research
essential to graduate education (Rn),* and
independent research (Re) conducted in response
to national research priorities. Included in all
three of these activities is time for the admin-
istration of research activities

- as in the education model, a faculty member should
spend 15 percent of his time in public service
activities, professional development, and writing
(SDW).

Table CM-9 shows the distribution of time and FTE faculty in
a multi-purpose institution.

Graduate Student Program

It was estimated that in an education model each of the 50
faculty members would need one-half of a graduate student in order
to conduct the limited research program essential to medical educa-
tion. However, in a multi-purpose institution, where half of total
faculty resources are available for research activities, the panel-
ists determined that approximately two graduate students should be
allocated to each faculty member, resulting in a graduate program
of 180 students.

Non-Faculty Support Personnel

The panelists concluded that the clerical needs of faculty in
both the education and multi-purpose institution models would be
met by providing 0.4 clerical staff per faculty member. In the
medical education program, where there are 50 faculty, this results
in 20 clerical positions. In the multi-purpose institution, where
there are 89 faculty, a clerical staff of 36 FTE's is needed.

Twenty technical personnel were considered necessary for the
medical education program. The number of technicians reflected varying
vtaquirements of different subject areas. Table CM-10 presents the
distribution of those personnel. Additional requirements for
technicians in a multi-purpose institution were based on the
following judgments regarding the ratio of technicians to faculty:

- 0.25 technicians to each FTE engaged in the pure
instruction of graduate and uther students

*The panelists estimated that faculty time spent in research essen-
tial to graduate education should be equal to faculty time spent
in the direct int,truction of graduate students.
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-158-



TABLE CM-9

Distribution of Basic Science Faculty Required in a Multi- Purpose
Institution, by Activity

Activity MC
TIM

+ I0 + R + SDW

Percent distribution
of time 100% 20% + 15% + 50% + 15%

FIE faculty required 89.0 17.8 + 13.3 + 44.5 + 13.4

TABLE CM-10

Distribution of Technical Personnel by Subject Area
in the Medical Education Model

Subject area Number of technical personnel

TOTAL 20

Anatomy 5

Biochemistry and genetics 2

Behavioral science 0

Microbiology and immunology 3

Pathology 5

Pharmacology 2

Physiology 3

Statistics, etc. 0



- 1.5 technicians to each FTE engaged in independent
research activities

- 1 technician to each FTE engaged in research in
the presence of graduate students.

Table CM-11 displays the number of technical personnel result-
ing from these ratios.*

Summary

The basic sciences workshop developed a 63 week, 1,800 hour
curriculum for a class of 100 medical students. They distributed
that time among broad subject areas and defined five modes of
instruction for each subject area.

As a result of these judgments, 20,034 direct contact hours
between faculty and students were calculated as necessary for the
instruction of M.D. students. When preparation, evaluation, and
administration time were determined, the total hours needed for
instruction increased to 35,589. Based on a work year of 2,000
hours, 17.8 FTE's are needed for M.D. instruction.

In an education model where faculty spend time in other activi-
ties--namely research and graduate education--only to the extent
that those activities are essential to M.D. education, the number
of basic science FTE's increases to 39.6. However, those FTE's do
not take account of "critical mass" of faculty needed by a func-
tioning institution. When the FTE's were re-evaluated with regard
to these considerations, the number of faculty increased to 50 in
the education model.

A multi-purpose institution- -in which independent research
and graduate education programs exist aion4 with medical education- -
utilized that additional faculty time and is a reasonable representa-
tion of an actual medical school. Faculty spend a total of 20
percent of their time instructing medical students, 15 percent
instructing graduate students, 50 percent in research activities,
and 15 percent in public service activities, professional develop-
ment, and writing. This institution requires 89 FTE faculty, 35.6
FTE clerical personnel, and 73 technicians.

*The FTE base used to compute the number of technical personnel
reflects the 13.4 FTE's allocated to SDW and already distributed
on a proportional basis to IM, I0 and R, thereby increasing the
FTE's in those programs proportionately. See Part D for further
explanation of this computation.
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TABLE CM-11

Distribution of Technical Personnel by Activity
in the Multi-Purpose Institution

Activity or program Number of technicians

TOTAL 73

Medical education 20

Pure instruction of graduate students 3

Independent research 34

Research with graduate students present 16

17-1
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Section B

Clinical Sciences Workshop in Medicine

Defining the Curriculum

Length of Time and Clinical Experiences. The clinical sciences
curriculum is based on two years of clinical experience for a class
size of 100 medical students. It consists of 50 weeks of required
instruction and 30 weeks of electives in major clinical areas,
totalin; 80 weeks of instruction distributed among the clinical
disciplines shown inTable CM-12.

Modes of Instruction for Clinical Experiences. Three modes of
instruction were defined for each clinical area: lecture, conference,
and supervised patient care.

Table CM-13 summarizes the number of sections into which a class
of 100 students should be divided and the faculty/student ratio
required per section for each clinical area.

Faculty /Student Contact Hours. A total of 9,136 faculty/student
contact hours were determined by multiplying, for each clinical area,
the hours of instruction per week in each mode by the number of sec-
tions per mode for 100 students. Table CM-14 shows the results of
these calculations.

FTE Faculty Requirements for Instruction

The panelists considered the amount of faculty time spent in
activities such as preparation and evaluation that are directly
related to instruction, but not included in scheduled teaching
hours. The panelists concluded that an average of two and one-half
hours of preparation are necessary for every hour of lecture, and
that one hour of preparation is necessary for every hour of con-
ference instruction. The panel agreed that supervised patient care
requires no formal preparation time. Table CM-15 presents the hours
needed for preparation and evaluation in each clinical area.

They then selected, for the purpose of estimating faculty size,
an average work year of 2,000 hours which consists of 40 hours a
week for 50 weeks.

Table CM-16 displays the computation of the number of FTE clini-
cal faculty needed for medical student instruction. The process
consists of three steps:

- weekly instruction requirements for each discipline
are determined by adding the direct contact hours
to the time needed for preparation and evaluation



TABLE CM-12

Distribution of Clinical Instruction by Discipline

Weeks of instruction

Clinical experiences Required Elective Total

TOTAL 50 30 80
ORMOND

Medicine 12 12 24

OB/GYN 4 0 4

Pediatrics 8 6 14

Physical diagnosis 6 0 6

Psychiatry 6 0 6

Surgery 8 6 14

Family medicine 6 0 6

All electives (other) 0 6 6



TABLE 01-13

Summary of Characteristics of Clinical
Sciences Modes of Instruction

Characteristics

Mode of instruction

Lecture Conference

1 Supervised
patient
care a/

Weekly instruction hours
per clinical experience

Medicine
OB/GYN
Pediatrics
Surgery 2 6 20

Family medicine
Electives

Physical diagnosis 10 10 20

Psychiatry 4 12 20

Number of sections per
100 students 8 16 50

Faculty/student ratio
per section 1:12 1:6 1:2

a/Includes inpatient and outpatient clerkships.
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TABLE CM-14

Faculty-Student Contact Hours by Clinical Area

Clinical Hours of Faculty/student

experience Instruction Number of sections contact hours

by mode per week per 100 students (hours x sections)

Medicine and 5
other disci-
plines a/

Lecture 2

Conference 6

Supervised

8

16

16
96

Patient care 20 50 1,000

Total

Physical diagnosis

Lecture 10

Conference 10

Supervised
Patient care 20

Total

Psychiatry

Lecture 4

Conference 12

Supervised
Patient care 20

Total

8
16

SO

8

16

SO

1,112 x 6=6,672

80

160

32
192

1,000
1,224

a/Includes OB/GYN, Pediatrics, Surgery, Family Medicine and Other Electives.

176
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TABLE CM-15

Total Hours of Preparation lull Evaluation
by Clinical Area

Clinical experience
by mode Total hours

Total

Medicine plus 5 other disciplines a/

Lecture
Conference
Supervised patient care

Sub-total

Physical diagnosis

12448

40
96
0

1737k 6 a 816

Lecture 200
Conference 160
Supervised patient care 0

Sub-total

Psychiatry

Lecture 80
Conference 192
Supervised patient care 0

Sub-total 777

a/Includes OB/GYN, Pediatrics, Surgery, Family Medicine, and
Other Electives.
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- total annual faculty hours needed for instruction
are computed by multiplying the weekly requirements
by the number of instructional weeks in each discipline

- FTE faculty requirements are obtained by dividing
the total instructional hours by 2,000--the hours
in an average work year.

FTE Faculty Requirements for Education

The basic sciences panel constructed an institution in which
faculty spend time in activities other than M.D. education only to
the extent that those activities are essential to the M.D. educa-
tion program. However, the clinical panel believed that the nature
of clinical instruction is such that patient care is necessarily
produced simultaneously with education. Moreover, the clinical
faculty member assumes responsibility for the total care provided
to patients, not simply the portion of care provided in an instruc-
tional setting.

The following assumptions were used to translate the 51.7 FTE
faculty needed for M.D. instruction--hereafter represented by the
symbol I--to a faculty for an institution that exists primarily
to educate students, but also has other products (MP):

- a clinical faculty member may be expected to spend
13 hours a week in instruction (I). This activity
encompasses all three modes of instruction, and
includes--in the supervised patient care mode--joint
teaching/patient care provided in a clinical setting.
Instruction represents one-third of the faculty member's
time during a 40 hour week

- clinical research (RE) should constitute eight hours
per week. This is necessary to maintain a faculty
member's skill and to keep him current in his disci-
pline. This represents one-fifth of the faculty
member's time in a 40 hour week

- the clinical faculty member requires 15 hours per
week to provide patient care in addition to the
care provided jointly with student instruction.
This patient care (PC) is necessary to care for the
patients needed for clinical instruction; it repre-
sents slightly more than one-third of a 40 hour
week

- finally, a faculty member has certain administrative
duties associated with educating medical students
(AE) that would require four hours a week, or one-
tenth of a 40 hour week.

As shown in Table CM-17, the 51.7 FTE clinical faculty represent
33 percent of total faculty FTE's for instructing medical students.
The total raculty requirement is computed by dividing the 51.7
instructional FTE's by 0.33. The result is an institution with 157

179
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TABLE CM-17

Faculty Required for Wm.:eon in a
Multi-Purpose Institution

41.. I1111M

Activity MP : I + RE + PC + Ar..r.

Percent distribution
of time 100% = 33% + 20% + 37% + 10%

Faculty required 156.7 = 51.7 + 31.3 + 58.0 + 15.7



clinical faculty. The distribution of these 157 faculty to activi-
ties is displayed in Table CM-17.

Having determined the clinical faculty necessary to operate an
institution where the primary focus is M.D. education, the panelists
agreed to redistribute the 157 faculty based on two additional com-
ponents that result in a more realistic institution:

- a house officer program necessary for cover the
clinical facilities considered necessary for medical
student education

- an average clinical faculty work week of 60 hours.

House Officer Program. The clinical panel specified the clini-
cal facilities required to educate 200 medical students. Assumptions
were made on the average occupancy rates and length of stay, the
number of new patients required per week for instruction, and the
distribution of clinical exposure between inpatients and outpatients.
The clinical panel determined that a 600 bed inpatient facility and
74,500 outpatient visits a year would be required for educating 200
medical students. The section on Clinical Facilities details how
these estimates were determined.

The clinical panel agreed that the 600 bed inpatient facility
would require 150 house officers who would be expected to spend
two-thirds of their time on inpatients and the remainder in out-
patient clinics. These house officers would require 92,500 out-
patient visits a year in addition to those specified for medical
students, resulting in a total of 167,000 visits annually, or an
average of 22 visits per week for each house officer.*

The panel agreed that house officers would provide eight of the
20 hours of supervised patient care provided each week to medical
students, reducing faculty responsibilities to 12 hours per week.
On the other hand, each house officer would require about three-
fourths of the amount of instruction provided to a medical student;
the faculty would provide house officer instruction only to the
extent their responsibilities were reduced and the balance would
be provided by senior house officers. Total clinical faculty would,
therefore, remain unchanged, but the distribution of faculty time
would change; each clinical faculty member would divide time for
educating students between house officers and medical students.
Table CM-18 shows the allocation of that time during a 40 hour week.

Sixty Hour Week. Although the number of clinical faculty
required for medical education is based on a 40-hour workweek--as
for the basic sciences program--the clinical panel felt that this
is not a realistic basis on which to construct a model of clinical
medical education. The panel agreed instead, that clinical faculty
should average 60 hours a week; however, the additional 20 hours

*The panel felt that the institution could take advantage of in-
patients as well as outpatients for the joint training of medical
students and house officers.
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TABLE C14-18

Distribution of Clinical Faculty Time to Medical Student
and House Officer Education During 40 Hours a Week

Activity

Total hours

Hous to medical
student education

Hours to house
officer education

MC

40

=

=

=

= _

1

13

+

+

+

+

RE

8

2

6

+

+

+

+

PC

15

+

+

+

+

AE

4

2

2

18

22

9

4

5

10



would not change the number of faculty produced by the 40-hour work-
week, but would merely represent a realistic estimate of clinical
faculty time. This additional time would be spent by faculty in
professional development, independent research unrelated to educa-
tion, and community and professional services. Table CM-19 presents
the new distribution of faculty time resulting from the addition of
the 20 hours.

Clinical Facilities

As described briefly in the section on House Officers, the
clinical panelists specified that a 600 bed inpatient facility and
74,500 outpatients a year would be required to educate 200 medical
students.

The following judgments were made in determining the size of
the inpatient facility:

- physical diagnosis, which is usually taught during
the first two years of the medical education pro-
gram, was not included in the clinical disciplines
for the purpose of this computation. Therefore,
the number of weeks of clinical experience on which
the size of the clinical facility is based is reduced
from 80 to 74 weeks

- an average of three new patients would be assigned
to a medical student each week

- the length of stay for patients would average
nine days

- in selected clinical areas students would distrib-
ute their time between inpatient and outpatient
responsibilities

- there would be an average occupancy rate of 85
percent.

The results of these assumptions were applied to each clinical
area in the following steps:

- the average number of new patients per week, per
student, is multiplied by the average length of
stay and the result divided by 7 days to determine
the average number of beds per week required per
student in a clinical area

- the average number of students assigned to each
clinical discipline is then computed by dividing
the number of instructional weeks in each area- -
see Table CM-12--by 74 (80 less 6 weeks of physi-
cal diagnosis) and multiplying by 200 students

- the average number of students is multiplied by
the number of beds required per student per week

183
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TABLE CM-19

Distribution of Faculty Time in the
Clinical Sciences During a 60 Hour Week

Activity Hours Percent

Total 60 100

Instruction 13 22

Medical students (9)

House of (4)

Research related to education 8 13

Medical students (2)

House officers (6)

Patient care 15 25

:ledical students (5)

House officers (10)

Administration related to
education 4 7

Medical students (2)

House officers (2)

Independent research 11 18

Professional levelopment 5 8

Community service 4 7

184
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to produce the number of inpatients required in
each area

- in medicine, pediatrics, family medicine and
psychiatry students distribute their time between
inpatient and outpatient responsibilities. The
percent of weeks in each kind of activity is com-
puted by dividing the number of weeks considered
by the panelists to be necessary in inpatient
activities by the number of weeks of instruction
in each of those clinical areas

- the percent of inpatient weeks in each area is
multiplied by the total number of patients
required and the product divided by the average
occupancy rate of 85 percent to compute the size
of the inpatient facility.

Table CM-20 presents these computations by clinical areas.

The following judgments were made in determining the number of
outpatient visits required for medical education in each clinical
area:

- on the average students should have 6 weeks of out-
patient experience

- students should see an average of 20 outpatients
per week.

Based on these assumptions, the number of outpatient visits
per year was computed using the following steps:

to produce the total number of outpatient visits
required for 200 students, the number of weeks
of outpatient experience per student is multiplied
by the number of outpatients per student required
each week and the product is multiplied by 200

- the total number of outpatient visits per year
divided by 2--the total number; of outpatient visits
required for 200 students over 2 years--in order
to determine tha number of outpatient visits required
annually.

These computations by clinical area are presented in Table
CM-2l.

Non-Faculty Support Personnel

Clerical and technical personnel needs were estimated at an
average rate of one clerical employee and one technician for every
two faculty members. It was estimated that the 79 clerical person-
nel woula spend half their time in support of the direct instruc-
tional activities of faculty; the 79 technical personnel would sup-
port faculty research activities only.
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TABLE a4-23.

Outpatient Visits Required for Medical Education
by Clinical Area

Clinical
area

Number of weeks
of outpatient
experience
per student

Number of
outpatients
per week per
student

Total outpatient
visits required
for 200 students
over 2 years

Outpatient
visits

per year

Total

Medicine
Surgery
OB/GYN
Pediatrics
Family medicine
Psychiatry
Physical diagnosis
Other electives

143,000 74,500

6 20 24,000 12,000
6 20 24,000 12,000
4 15 12,000 6,000
7 25 35,000 17,500
6 25 30,000 15,000
4 10 8,000 4,000
5 8 8,000 4,000
2 20 8,000 4,000
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Summary

The clinical sciences workshop developed an 80 week curriculum
for 200 students. They distributed those weeks among broad areas of
clinical experience and defined three modes of instruction that were
applied to each subject area according to the kind of instruction
needed in each area.

As a result of these judgments, 9,136 direct contact hours
between faculty and students were calculated as necessary for the
instruction of M.D. students. When preparation and evaluation time
was determined--1,448 hours--and both direct contact time and prepa-
ration and evaluation time were associated with the number of weeks
in each clinical area, the total hours needed for instruction totaled
103,648. Based on a working year of 2,000 hours, 51.7 FTE are needed
for M.D. instruction in the clinical sciences.

In an institution where the education of house officers, patient
care, research, and administration are activities that enhance the
education of a medical student, the faculty required to carry out
these activities and to educate medical students number 157. A
clinical faculty of 157 is considered adequate to educate 200 medical
students as well as 150 house officers. However, the scope of these
educational responsibilities, along with the need for some research,
professional development d service activities necessitates a work
week in excess of 40 he

The "constructed" institution should require a 600 bed inpatient
facility, and a total of 167,000 outpatient visits annually--74,000
for medical student education, and 92,500 to educate house officers.

Finally, 79 clerical and 79 technical personnel are needed to
provide support to the 157 clinical faculty.

Section C

Administrative Workshop in Medicine

The administrative workshop in medicine:

- estimated the personnel costs associated with the basic
science and clinical science programs developed by
those workshops

- determined the physical space requirements of the basic
and clinical sciences education programs and the annual
operating costs associated with those requirements

- estimated space and resource requirements, and their
costs, for all other administrative and centralized
support activities, and

- distributed all costs among the programs of M.D.
education, other education, research, and patient



eare, in order to obtain the average per student
costs of the M.D. education program.

Section C presents the conclusions of the administrative work-
shop on the first three of these tasks. Section D describes the
methodology 1or allocating costs among programs and summarizes the
assumptions used by the administrative panel.

Estimating the Personnel Costs Associated with the Basic and Clinical
Science Programs

Thy administrative panel estimated total personnel custs fur d
!iulty :Aze of 246 (89 Basic Science faculty and 157 clinicians),
180 graduate students, 150 house officers, 115 clerical employees,
Ind 152 technicians. Table CM-22 displays the average annual sala-
ries use4 by the administrative workshop in assigning costs to these
personnel, and presents the total personnel costs for the full
.icademic program. Other direct operating costs, estimated at seven
percent ot base salaries (excluding doctoral stipe.Ads) include costs
.:Ich as supplies, travel, printing, and telephone, not related to
the research or patient care program. Fringe benefits are calculated
lt 15 percent of salaries for faculty (including house officers),
clerical, and technical staff.

Estimating the Facilities Required for Instruction and Academic
cffice Space and Annual Operating Costs

The administrative panel estimated the facilities required for
all instructional space--classroom, laboratories, conference rooms*
--office space for faculty and support staff, and research labora-
tory space for faculty and graduate students.** Tables CM-23 and
CM-24 summarize the methods used in estimating these space require-
ments and the total annual costs associated with the space. The
following assumptions were used in all estimates of requirements:

1. I>:!crf r Pozble :'pace is assumed to be 65
percent of gross space, resulting in a gross to
net square lout ratio of 1.5 to 1.

2. Initial. i'r.-jeit Costs would average $50 per
gross square toot, including planning and design
arstitectual fees, construction, interior
finishing and equipment to operate all aspects

plant.

J. Annual Uee Cost would average 2.5 percent of
initial project costs, or $1.25 per gross square

*In,.:luaes departmental conference rooms.

**In addition to the experience of the panelists, source materi,i1,.;
used in arriving at these estimates included U.S. Department of
Health, Education, and Welfare, Public Health Service, Medi,..1:
E.iucation Faci1itieo Guide, (Washington, D. C., 1964).
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TABLE CN-23

Instructional Space Requirement
(Actual Dollars)

_(1) (2) (3) (4) (5)

"Nve of Unit Square Weer Total
Lapacity feet/unit of units CdpdLit7

*. ft' IA

BASIC SCIENCES

*.A....tv iia.3 1:5 1,250 2 2(.-^ 61.f1";:t`t Mit- rooms 30 300 3 tir' .10.I1.111Narrose laboratories 16 1,500 14 224 ,.,,..,"II' .:. inaticr/ latoratories 1,000 1 ,,ion:klartniental conference maw 20 350 6 I2n ..b1.2
Eotal net :square feet

3,:,i-,14,0s square feet 8 150% of net
10.,45:)

Initial cost ' $50.00 per gross
square feet

", J":7.?,5r,

Annual :Ise cost @ 2.5% of initial
zns*

56,813
JperAtions and maintenance 4 $2.50/
grosA square foot

$ 113x625

Total annual cost
!.; 170,438

CLINICAL SCIENCES

:AN:rare halls 125 1,250 1 125 1,250nonference roans 20 200 10 200 2,000
Departmental conference roans 20 350 6 120 2,100

l'6tal net square feet
, ir

41....v; lqare feet 4 150% of net
i,"2*-Ini!ial .ost 1 $50.00 per gross

3 pare fcot
:.4.11,2

Annle: uae ..%)nt 2.5% initial

Operttions And maintenance q $2.50/
gr,;:.; quare foot

Total annual ost

11,r;1

', I-.

L)ENERAL PURPOSES

Amphitheatre 500 sow 1 500

Total net square feet
:,rocs square feet 1 150% of net
Initial costa $50.00 per gross

.3ipare foot

Annual use fr;t @ 2.5% of initial
7f.t.st

1, "'!)ptrations and maintenance 3 $2.50/
qoss square foot

t. A'

1

Total annual mist



foot. This estimate is based on annual deprecia-
tion rates of 7.5 percent for equipment and 2 per-

cent for buildings as suggested by OMB circular

A-21. It was assumed that equipment comprises 10
percent of total project costs and space comprises
00 percent of those costs. Thus, (7.5% x .10) +

(2% x .90) = 2.5%.

4. Annual Operating Cootsutilities, maintenance,

and security--would average $2.50 per gross square

foot.

Based on these assumptions, and the space requirements presented

in Tables CM-23 and CM-24, the total annual costs of instructional
office space, and research laboratories were estimated at

:1,200,207, $647,213 of which could be attributed directly to the
kt.;ic :;0i,,rice!; program, and $524,869 to the clinical sciences pro-

grim. Table CM-25 presents a summary of these costs.

Estimating the Personnel? Facilities, and Annual Operating Costs
Required for Other Administrative and Centralized Support Activities

The administrative workshop estimated the personnel, space and

equipment, and other resources necessary for administrative or cen-
tralized support services in an institution providing undergraduate

medical education. The panel developed its estimates on the assump-

tion that the medical school was a freestanding institution that

lid nut share resources with other schools in a university or health

fences center.

Table CM-26 summarizes the annual operating costs associated
with these types of services. A detailed description of each activ-

ity included in Table CM-26 is provided in Tables CM-'7 through

Section D

Allocating Costs of 2rograms

After determining the costs of all activities that take place

Ir. the constructed institution, the administrative workshop develop-

el rules for allocating costs to the programs of M.D. education,

1,)ctoral and other education, house officer training, patient care,

and research. Section D C2scribes the methods that were used to

allocate costs of the basic and clinical sciences, including in-

structional and faculty office space, and the administrative and

centralized support activities.



F
a
c
u
l
t
y
 
a
n
i
 
C
l
e
r
i
c
a
l
 
O
f
f
i
c
e
 
S
p
a
c
e
 
a
n
 
R
e
s
e
a
r
c
h
 
l
a
b
o
r
a
t
o
r
:
 
R
e
l
u
i
r
e
n
e
n
t
E
,

(
A
c
t
u
l
 
:
c
l
l
a
r
s
)

(
1
)

(
2
)

(
3
)

(
4
)

(
5
)

(
6
)

T
o
t
a
l

T
y
p
e
 
:
I
f

U
n
i
t

S
r
i
a
n
-

N
u
m
b
e
r

T
o
t
a
l

s
c
a
r
e
 
f
e
e
t

f
a
c
u
l
t
y

c
a
p
a
c
i
t
y

f
e
e
`
 
/
u
n
i
t

o
f
 
u
n
i
t
s

c
a
p
a
c
i
t
y

a
n
 
c
o
s
t

(
3
)
 
x
 
(
4
)

B
A
S
I
C
 
s
:
.
:
I
E
N
c
r
s

F
a
c
u
l
t
y
 
o
f
f
i
c
e
s

1
1
2
?

8
9

8
9

1
0
,
6
8
0

C
l
e
r
i
c
a
l
 
o
f
f
i
c
e
s

1
B
C

3
6

3
6

2
,
8
8
0

R
e
s
e
a
r
c
h
 
l
a
b
o
r
a
t
o
r
i
e
s

1
8
1
3

8
9

8
9

7
1
,
2
0
0

.
-
-
-
-
-

T
o
t
a
l
 
n
e
t
 
s
q
a
a
r
e
 
f
e
e
t

8
4
,
7
6
0

G
r
o
s
s
 
s
q
u
a
r
e
 
f
e
e
t
 
3
 
1
5
0
%
 
o
f
 
n
e
t

1
2
7
,
1
4
0

I
n
i
t
i
a
l
 
c
o
s
t
 
3
 
$
5
0
.
0
0
 
p
e
r
 
g
r
o
s
s

s
q
u
a
r
e
 
f
o
o
t

$
6
,
3
5
7
,
0
0
0

P
I
&

A
n
n
u
a
l
 
u
s
e
 
c
o
s
t

2
.
5
%
 
o
f
 
i
n
i
t
i
a
l

c
o
s
t

1
5
8
,
9
2
5

C
u
)

O
p
e
r
a
t
i
o
n
s
 
a
n
d
 
m
a
i
n
t
e
n
a
n
c
e
 
(

$
2
.
5
0
/

g
r
o
s
s
 
s
q
u
a
r
e
 
f
o
o
t

3
1
7 2

8
5
0

-
-
-
-
-
-
-

T
o
t
a
l
 
a
n
n
u
a
l
 
c
o
s
t

$
 
4
7
6
,
7
7
5

C
o

C
L
I
N
I
C
A
L
 
S
C
I
E
N
C
E
S

F
a
c
u
l
t
y
 
o
f
f
i
c
e
s

1
1
2
n

1
5
7

1
5
7

1
8
,
8
4
0

C
l
e
r
i
c
a
l
 
o
f
f
i
c
e
s

1
8
0

?
9

7
9

6
,
3
2
0

R
e
s
e
a
r
c
h
 
l
a
b
o
r
a
t
o
r
i
e
s

1
4
0
0

1
5
"

1
5
7

6
2
,
8
0
0

T
o
t
a
l
 
n
e
t
 
s
q
u
a
r
e
 
f
e
e
t

8
7
,
9
6
0

G
r
o
s
s
 
s
q
u
a
r
e
 
f
e
e
t
 
1
 
1
5
0
%
 
o
f
 
n
e
t

1
3
1
,
9
4
0

I
n
i
t
i
a
l
 
c
o
s
t
 
1
 
$
5
0
.
0
0

p
e
r
 
g
r
o
s
s

s
q
u
a
r
e
 
f
o
o
t

$
6
,
5
7
9
,
0
0
0

A
n
n
u
a
l
 
u
s
e
 
c
o
s
t
 
1
 
2
.
5
%
 
o
f
 
i
n
i
t
i
a
l

c
o
s
t

1
6
4
,
9
2
5

O
p
e
r
a
t
i
o
n
s
 
a
n
d
 
m
a
i
n
t
e
n
a
n
c
e
 
1
 
$
2
.
5
0
/

g
r
o
s
s
 
s
q
u
a
r
e
 
f
o
o
t

3
2
9
,
8
5
0

T
o
t
a
l
 
a
n
n
u
a
l
 
c
o
s
t

$
4
9
4
,
7
7
5



TABLE CM- 25

Summary of Total Annual Costs of Space
in Basic and Clinical Science Programs

Cost Category Annual cost

Basic science program
Instructional space $ 170,438

Faculty and clerical office space 76,275

Research laboratory space 400,500

Sub-total $ 647,213

Clinical science program
Instructional space $ 30,094

Faculty and clerical office space 141,525

Research laboratory space 353,250

Sub-total $ 524,869

General purpose space
Amphitheatre $ 28,125

Total academic space requirements $1,200,207

194
-183-



TABLE CM-26

Annual Operating 'osts Associated with Administrative
and Centralized Support Activities

(Dollars in thousands)

Type of activity

Centralized services
Library facilities
Educational resources department
Audio visual sources
Animal quarters
Computer operations

Academic administration
Dean's office
Admissions
Registrar's office
Financial aid office

Business management
Personnel
Affirmative action
Business and fiscal
Public relations
Grants administration
Fund-raising

Financial aid to students

.lenerod support and maintenance

Total annual operating cost

195
-184-

Annual operating costs

$1,431,600
418,325
108,675
210,250
304,425
389,925

221LE
243,843
68,375
47,525
47,525

570,275
91,800
37,100

322,250
44,925
37,100
37,100

70,944

118,125MI.M1111.

$2,598,212



TABLE CM-27

Library Facilities

Description:

- Individual study space will be provided by multipurpose labs during
first two years of M.D. program

- Library operates on two shifts, 7 days a week

:-.alaries and expenses

79,000
5 Professionals (1 @ $25,000, 2 @ $16,000,

2 @ $11,000)
10 Non-professionals @ $7,500 75,000

Fringe benefits @ 15% of salaries 23,100

Other direct operating expenses @ 15% of
salaries 23,100 $200,200

° Stack space for 100,000 volumes 10,000

° 10 offices @ 120 sq. ft. 1,200

° 150 user seats @ 50 sq. ft. 7,500

° Journal roam 1,500

° Audio-visual library roam 1,000

° Work and storage space 2,000

° Entrance, exhibit, front desk 1,000

Total net square feet of space 24,200

Gross square feet of space @ 150% of net 36,300

Initital cost @ $50.00 per gross square
foot $1,815,000

Annual use cost @ 2.5% of initial cost $45,375
Operations and maintenance @ $2.50/gross

square foot $90,750 136,125

Books

$1,400,000° Initial cost of 70,000 volumes @ $20
0 Initial cost of 2,000 journals, 10 years

of book issues @ $28/journal (including
binding) $560,000

° Annual cost of 1,000 new volumes/year $20,000

0 Annual cost of 2,000 journals/year $56,000 76.000

Computer rental and use of medlars $6,000 6,000-----

Total annual cost $418,325

196
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TABLE CM-28

Educational Resources Department

Description:

- Educational psychologists who assist faculty in designing programmed
learning materials

.Salarieti and expenses

3 Professionals @ $20-22,000
2 Clerical @ $7,500
Friw,e benefits @ 15% of salaries
ether direct operating expenses @ 15%

of salaries

2a92.

$66,000
15,000
12,150

12,150 $105,300

Total net square feet of space 600
.1110S5 square feet of space at 150% of net 900

Initial cost @ $50.00 per gross square foot $45,000
Annual use cost @ 2.5% of initial cost 1,125
Operations and maintenance @ $2.50/gross

square foot 2,250

Total annual cost

194

-186-

1271

$180,675
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TABLE CM=29

Audio - Visual Services

Description:

- Includes medical illustration services, photography studios, projec

equipment, and support services for producing self-instructional

material and teaching aids

- High costs of supplies, maintenance, and repair of equipment raises

other direct from 15% to 25%

- Additional square feet of space required over the 120 square feet

per person to accommodate equipment and supplies

Salaries and expenses

5 Professionals @ $16,000 $ 80,000

4 Clerical @ $7,500 30,000

Fringe benefits @ 15% of salaries 16,500

Other direct operating expenses @ 25% of

salaries 27,500 $154,000

Space,

10,000Total net square feet of space
Gross square feet of space @ 1501 of net 15,000

Initial cost @ $50.00 per gross square foot $750,000

Annual use cost @ 2.5% of initial cost 18,750

Operation and maintenance @ $2.50/gross
square foot 37,500 56,250

Total annual cost $210,250



TABLE CM-30

Animal Quarters

IJoscription:

- Animal farm is equivalent in size to 5,000
of space

:41aries and expenses

2 DVM's @ $24,000
12 Non-professionals @ $6,500
Fringe benefits @ 15% of salaries
Other direct operating expenses @ 15%

of salaries

Quarters
Holding space
Farm
Total net square feet of space
Gross square feet of space @ 150% of net

Initial cost @ $50.00 per gross square foot
Annual use cost @ 2.5% of initial cost
Operations and maintendnce @ $2.50/gross

square foot

Total annual

19a

-188-

net interior square feet

$ 48,000
78,000
18,900

18,900 $163,800

15,000
5,000
5,000

25,000
37,500

$1,875,000
46,875

93,750

II1LL

$3o4 9421)



TABLE 024-31

Caaputer Operations

Description:

- IBM 370 computer with 10 terminals and associated equipment- -
requires some additional net square feet of space

- Serves academic, research, and business purposes, but not the

teaching hospital

- Higher costs of supplies, maintenance, and repair of equipment

raises other direct from 15 percent to 20 percent

Salaries and expenses

4 Computer operators @ $7,000 $ 28,000

4 Systems designers and programmers for
business purpose @ average of $17,500 70,000

4 Systems designers and programmers for
academic purposes @ average of $17,500 70,000

Fringe benefits @ 15% of salaries 25,200

Other direct operating expenses @ 20% of
salaries 33,600 $226,800

Space,

5,000Total net square feet of space
Gross square feet of space @ 150% of net 7,500

Initial cost @ $50.00 per gross square foot $375,000

Annual use cost @ 2.5% of initial coif 9,375

Operations and maintenance @ $2.50/gross
square foot 18,750 28,125

Equipment rental 135,000

Total annual cost $389,925

200

-189-



TABLE a4.32

Dean's Office

Salaries and expenses

Dean @ $50,000
Associate Dean @ $40,000
2 FTE Assistant Deans (of four) @ $30,000
4 Clerical @ $7,500
Fringe benefits @ 15% of salariea

$ 50,000
40,000
60,000
30,000
27,000

Other direct operating expenses @ 15% of saI,ries 27,000 $234,000

Space

Eight offices @ 150 square feet 1,200
Dean's conference roam 500
Total not square feet of space 1,750
Gross square feet of space @ 150% of net 2,625

Initial cost @ $50.00 per square foot 131,250
Annual use cost @ 2.5% of initial cost 3,281
Operations and maintenance @ $2.50/gross

square foot 6,562 9,843

Total annual cost $243,843



TABLE CA-33

Addissions Office

Salaries and expenses

1 Professional @ $20,000 $ 20,000

4 Clerical @ $7,500 30,000

Fringe benefits @ 15% of salaries 7,500

Other Direct operating expenses @ 15% of

salaries 7,500 $ 65,000

Space,

600Total net square feet of space
Gross square feet of space @ 150% of net 900

Initial cost @ $50.00 per square foot $ 45,000

Annual use cost @ 2.5% of initial cost 1,125

Operations and maintenance @ $2.50/gross
square foot 2,250 3,375

Total annual cost $ 68,375

-191-



TABLE CM-34

Registrar's Office

Salaries and expenses

1 Professional @ $20,000 $ 20,000
2 Clerical @ $7,500 15,000
Fringe benefits @ 15% of salaries 5,250
Other direct operating expenses @ 15% of

salaries 5,250 $ 45,500

Space

Total net square feet of space 360
Gross square feet of space @ 150% of net 540

Initial cost @ $50.00 per square foot $ 27,000
Annual use cost @ 2.5% of initial cost 675
Operations and maintenance @ $2.50/gross

square foot 1,350 2,025

Total annual cost $ 47,525

203
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TABLE (3-35

Financial Aid Office

Salaries and expenses

1 Profession) @ $20,000 $ 20,000

2 Clerical @ $7,500 15,000

Fringe benefits @ 15% of salaries 5,250

Other direct operating expenses @ 15% of

salaries 5,250 $ 45,500

Space

Total net square feet of space 360

Gross square feet of space @ 150% of net 540

Initial cost @ $50.00 per square foot 27,000

Annual use cost @ 2.5% of initial cost 675

Operations and maintenance @ $2.50/gross
square foot 1,350 W25

Total annual cost $ 47,525

Lo4
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TABLE CM-36

Personnel

Description:

- Office that handles administrative aspects of personnel but
does not initiate faculty hiring; requires one personnel
employee for every 100 employees of the institution

Salaries and expenses

3 Professionals @ $15,000 $ 45,000
3 Clerical @ $7,500 22,500
Fringe benefits @ 15% of salaries 10,125
Other direct operating expenses @ 15% of

salaries 10,125 $ 87,750

Sze
Total net square feet of space 720
Gross square feet of space @ 150% of net 1,080

Initial cost @ $50.00 per square foot $ 54,000
Annual use cost @ 2.5% of initial cost 1,350
Operations and maintenance @ $2.50/gross

square foot 2,700 4,050

Total annual cost $ 91,800

206
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TABLE al-37

Affirmative Action

Description;_

- Activities directed toward the recruitment of women, racial and

ethnic minorities

Salaries and expenses

1 Professional @ $20,000 $ 20,000

1 Clerical @ $7,500 7,500

Fringe benefits @ 15% of salaries 4,125

Other direct operating expenses @ 15% of
salaries 4,125 $ 35,750

Space

Total net square feet of space 240

Gross square feet of space @ 150% of net 360

Initial cost @ $50.00 per square foot $ 18,000

Annual use cost @ 2.5% of inital cost 450

Operations and maintenance @ $2.50/gross
square foot 900 440.-----

Total annual cost $ 37,100

ZOO
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TABLE a4-313

Business and Fiscal Services

Description:

- Includes budget preparation and administration, accounting,
purchasing, and payroll

Salaries and expenses

1 Professional @ 00,000 $ 30,000
4 Professionals @ S20,000 80,000

15 Clerical @ $8,500 127,500
Fringe benefits @ 15% of salaries 35,6?5
Other direct operating expenses @ 15% of

salaries 35,625 $308,750

Total net square feet of space 2,400
Gross square feet of space @ 150% of net 3,600

Initial cost @ $50.00 per square foot $180,000
Annual use cost @ 2.5% of initial cost 4,500
Operations and maintenance @ $2.50/gross

square foot 9,000 13,500

Total annual cost $322,250

.2011
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TABLE C4-39

Public Relations and Publications

Description:

- Includes catalogues, bulletins, and announcements directly related
to the operation of the institution

Salaries and benefits

1 Professional @ $18,000 $ 18,000

2 Clerical @ $7,500 15,000

Fringe benefits @ 15% of salaries 4,950

Other direct operating expenses @ 15% of salaries 4,950 1 42,900

Space

Total net square feet of space 360

Gross square feet of space @ 150% of net 540

Initial cost @ $50.00 per square foot $ 27,000

Annual use cost @ 2.5% of initial cost 675

Operations and maintenance @ 82.50/gross
square foot 1,350 2,025

Total annual cost $ 44,925

208
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TABLE CM-40

Grants (Sponsored Program) Administration

Salaries and benefits

1 Professional @ $20,000 $ 20,000
1 Clerical @ $7,500 7,500
Fringe benefits @ 15% of salaries 4,125
Other direct operating expenses @ 15% of

salaries 4,125 $35,750

Space

Total net square feet of space 240
Gross square feet of space @ 150% on net 360

Initial cost @ $50.00 per square foot $ 18,000
Annual use cost @ 2.5% of initial cost 450
Operations and maintenance @ $2.50/gross

square foot 900 1,350

Total annual cost $37,100

209
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TABLE CM1-41

Fund Raising

Salaries and benefits

1 Professional @ $20,000 $ 20,000
1 Clerical @ $7,500 7,500
Fringe benefits @ 15% of salaries 4,125
Other direct operating expenses @ 15% of

salaries 4,125 $ 35,750

Space

Total net square feet of space 240
Gross square feet of space @ 150% of net 360

Initial cost @ 850.00 per sugare foot $ 18,000
Annual use cost @ 2.5% of initial cost 450
Operations and maintenance @ $2.50/gross

square foot 900 11150

Total annual cost $ 37,100

21i
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TABLE CM-42

Financial Aid to Students

Description

- 70 percent, or 280 M.D. students to receive
loans averaging $1,364

- 46 percent, or 184 M.D. students to receive
scholarships averaging $1,178

Sub-total

$381,920

216,752

Minus: 598,672

- 90% of loans fran other sources ($343,728)

- 184 Federal stipends @ $1,000 (8184,000)

Total financial aid requirements to be
supported by medical school budget 70,944



TABLE CM-143

Genera]. Support and Maintenance Activities

Description:

- Includes space for power plant, central telephone switchboard,
post office, student health facility, repair shops, garages,
central xeroxing, locker roam, and lounges

- Space, not personnel, is delineated here. Personnel are included
in the $2.50 annual cost of operating the institution

Space

Total net square feet of space 21,000
Gross square feet of space @ 150% of net 31,500

Initial cost @ $50.00 per square foot $1,575,000
Annual use cost @ 2.5% of initial cost 39,375
Operations and maintenance @ $2.50/gross

square foot 78,750

Total annual cost $118,125
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Allocatin the Costs of the Basic Sciences Program

Table CM-9 presented the distribution of time for the 89.0 FTE
faculty members in the multi-purpose institution designed by the
basic sciences workshop. Service, professional development and
writing activities account for 15 percent or 13.4 of these FTE's.
These "overhead" activities evolve from and support the faculty
member's primary missions of education and research, and they could
be allocated to these missions without distorting the general dis-
tribution of faculty time within the institution. When the 13.4
FTE's are allocated proportionately to the other activities, the
resulting distribution of the 89.0 FTE's is as follows:

Activity MP = IM + I
0

+ R

Percent distribution of time 100% = 23% + 181.. + 59%

FTE faculty required 89.0 = 20.9 + 15.7 + 52.4

Based on this distribution of faculty time, the costs of basic
science personnel were allocated to the three programs of M.D.
education, doctoral and other instruction, and research.

As discussed earlier in Chapter 3, joint activities in the
Basic Sciences program result from the overlaps between research
and M.D. ducation, research and graduate education, and M.D. educa-
tion and graduate education. Since there is no obvious way to
allocate the cost of faculty time that contributes to more than one
program, the decision was made to distribute joint costs in propor-
tion to the total size of the various programs benefitting from them.
For example, since the number of FTE's needed for the M.D. education
program is 39.6,* and the number needed for the doctoral/other educa-
tion program is 31.4,** then the costs of the joint M.D./doctoral
education activities would be divided between the two programs,
respectively, according to the ratios 39.6/71.0 and 31.4/71.0.

Figure CM-1 describes the direction in which joint faculty
activities were allocated in the basic sciences based on this pro-
portional distribution system and Table CM-44 presents the actual
program allocations. Allocating joint activities produces the
following percentage distribution of faculty FTE's, by program:

M.D. education 33.1% or 29.5 FTE's

Other education 21.3% or 19.0 FTE's

Research 45.6% or 40.5 FTE's

*The FTE's for M.D. education were computed at 39.6 in the discus-
sion on the Basic Sciences Faculty Size. The 39.6 FTE's include
20.9 FTE's for instruction of M.D. students, 4.7 FTE's for joint
M.D./Other instruction, and 14.0 FTE's for research considered
essential to M.D. education.

**The FTE's for other education were computed at 31.4. This includes
15.7 FTE's for instruction of other students and 15.7 FTE's for
research essential to the other education programs.
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FIGURES CM-1

Distribution of Costs of Activities to
Programs in the Basic Sciences

Activity Programs

M.D. instruction

Graduate instruction

Research
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TABLE 034.414

Distribution of Basic Science Faculty Activities to Programs

Activity Number of of FrE's

Program distribution

M.D.
education

Graduate/
other education Research

M.D. instruction 20.9 20.9 mlo

Graduate instruction 15.7 2.6 13.1

Research 52.4 6.0 5.9 40.5

Total 89.0 29.5 19.0 40.5

Percentage distribution 100% 33.1% 21.3 45.6
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The total costs of clerical personnel were then allocated to the
three programs on the same basis as faculty costs. Technical per-
sonnel were allocated to programs on the following basis:

- the 20 technical personnel associated with M.D.
'education were distributed to I

2
joint M.D./

graduate instruction, and Rm according to their
share of total FTE's in EM "

- the technical personnel associated with Ile Io
and R

R were indirectly allocated to EM, E0 and
R, respectively

- the technical personnel associated with the
joint activities, Rm, Ro and joint M.D./graduate
instruction were distributed to the programs
benefitting from them in proportion to their
total size.

Table CM-45 displays the allocation of the costs of the basic
science program to the three programs of M.D. education, graduate
and other education, and research.

Allocatin: the Costs of the Clinical Sciences Program

Table CM-46 presents the distribution of the faculty required,
by activity, for the program developed by the clinical sciences
workshop, with the 15 percent of faculty time spent of professional
development and community service, in the 60-hour week, allocated
equally to instruction, research and patient care. The resultin;
percentages reflect the proportion of time spent by the total clini-
cal faculty in these activities plus administration, based on the
60 hour week described in Table CM-19.

In clinical sciences, the joint activities to be allocated to
the four programs of M.D. education, house officer education, pa-
tient care, and research, are (1) research essential to the educa-
tion program, and (2) administration of the education program. All
patient care was allocated to the patient care program in recogni-
tion of the fact that this patient care takes place to provide the
patient population needed for teaching purposes.

Table CM-47 presents the distribution of faculty to programs.

Allocating joint activities produces
distribution of faculty FTE's, by program:

the following percentage

M.D. education 25.2%

House officer education 23.9%

Research 20.9%

Patient care 30.0%

M.D. education comprises approximately 25 percent of total faculty
costs for the clinical sciences program, slightly more than the 24
percent allocated to house officer education. The largest amount
of faculty time, 30 percent, is spent in patient care.
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TABLE CM-46

Distribution of Clinical Science
Faculty Time, by Activity

Activity MP I + R + PC + AE

Percent distribution of time 100% = 27% + 36% + 30% + 7%

TABLE CM-47

Percentage Distribtuion of Clinical Science Faculty
Activities to Programs

Program distribution (in percents)

Activity
Percentage

distribution
M.D.

3ducation

House
officer

education Research
Patient
care

Instruction
Research
Patient care
Administration

related to
education

Total

27.0% 18.0
36.0% 3.7
30.0%

7.0 3.5

9.0
11.4

-

3.5

411M,

20.9

MM.

=.1

30.0

100.0 25.2 23.9 20.9 30.0



was allocated to patient care.

Table CM-48 displays the allocation of the costs of the clinical
sciences program to the four programs of M.D. education, house
officer education, research, and patient care.

Allocatin Annual 0 eratin Costs Associated with S ace Requirements
or the cademic Program

The instructional, laboratory, and office space associated with
the academic program in basic and clinical sciences was allocated
to the five programs of the constructed cost model according to a
series of allocation rules developed by the administrative workshop.
These rules and the categories to which they apply, are summarized
in Table CM-49. Table CM-50 displays the allocation of the operating
costs of these space requirements.

Allocating the Costs of the Administrative and Centralized Support
AcEivities

The costs of the administrative and centralized support activi-
ties were also allocated to the five programs of the constructed
costs model according to allocation rules developed by the Adminis-
trative Workshop. Table CM-51 presents these rules, and the cate-
gories to which they apply. Table CM-52 presents the results of
these allocations.

Summary Distribution of Constructed Costs to Programs

When the costs of the academic, administrative and centralized
activities are added together, the total cost of the M.D. program
in the constructed model equals $4,697,580. When this number is
divided by 400 M.D. students, the per student cost is $11,744.
Table CM-52 summarizes these calculations.
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TABLE 01-51

Rules for Allocating Administrative and Centralized
Support Activities

Allocation
formula Categories covered

: Description of formula

Percentage distributed to each program

M.D.
education

House !

Graduate officer : Patient
education education 'Research care

1 Financial aid to
students

5 Library

6 Diucational
resources depart-
ment
Audio visual
services

7 Animal Quarter's

8 Canputer opera-
tions, business
management,
general mainten-
ance

9 Academic adminis-
tration

A11 costs to M.D. educe-
tion

Distribution first
weighted by use: M.D.
student = 1, graduate
student = 2, house
officers = 0.5, faculty
= 2. Faculty costs
then distributed to
programs based on
weighted average of
distribution of basic
and clinical sciences'
faculty time in each
program

Distribution first
weighted by use: M.D.
students = 1, graduate
students = 0.5, faculty
= 0.25.
Faculty costs then dis-
tributed to programs
based on weighted
average of distribu-
tion of basic and
clinical sciences
faculty time each
program

Eighty percent of
costs to research
program, 20 per-
cent to M.D. educa-
tion

Weighted average of
distribution of
basic and clinical
sciences faculty
time spent in each
programs

Distribution based
on number of students

-212-

est

100 IND alb

41.9 27.8 11.6 11.4 7.3

77.0 15.7 1.7 3.4 2.2

80.0 .11 4110 20.0 .11

28.1 7.7 15.2 29.8 19.2

56.0 23.0 21.0
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Attachment 3 to Chapter 2

DELIBERATIONS OF THE CONSTRUCTED COSTS SEMINAR IN DENTISTRY

The constructed costs model in dentistry was designed by
nineteen dental educators during a one and .one-half day seminar
in September, 1973. While the seminar participants were guided
by what the medicine panelists had learned, the dentists brought
a slightly different perspective to the modeling process. The

dental panelists determined that the level of resources in most
dental schools was inadequate to provide a good dental education.
Therefore, the dental model they designed represents their judgment
on what a dental school should be to provide adequate education
for the modern dentist, rather than a replication of the level of
resources currently found in most dental schools.

The major differences between the constructed costs model and
most existing dental schools are summarized below:

1. The constructed model was designed with the majority
of faculty employed full-time, while the heavy reliance
of most dental schools is on parttime and volunteer
clinical faculty.

2. The model defines a support staff that is larger than the
size maintained in most existing schools.

3. The model assumes that modern concepts of auxiliary
utilization are being taught in the clinic with
certified allied dental personnel; most dental schools
are unable to pay for certified personnel and are
therefore forced to utilize allied dental students
instead.

4. The constructed model requires a level of research
activity essential for dental education, which
exceeds the level in most schools today.

5. The model provides intramural practice facilities and
time for all full-time faculty and makes all the direct
costs associated with that practice recoverable through
patient care income; many institutions do not provide
intramural facilities for their faculty and where they
do, all the direct costs are usually borne by the
institution.



6. The model assumes a self-contained faculty; in many
institutions much of the basic science curriculum is
provided on a reimbursable basis by the medical school
at a lower cost per student than the self-contained
alternative.

7. The number of graduate students in the clinical program
is greater than that found in most dental schools.

Although the panelists did not attempt to quantify the additional
costs associated with these requirements, there was consensus that the
effect would be to substantially increase costs over those in existing
institutions.

This attachment presents the results of the constructed costs
seminar in dentistry. Section A describes the deliberations of the
basic sciences workshop, Section B the clinical sciences workshop,
and Section C the administrative workshop. The total costs of the
constructed institution and the distribution of total costs to the
D.D.S. program are provided in Section D.

Section A

Basic Sciences Workshop in Dentistry

Defining a Curriculum

Length of Time and Subject Areas. The basic science curriculum
is based on 1,250 hours of direct faculty contact in basic science
instruction for a class size of 100 dental students. It was assumed
that students would spend the largest portion of their time in oral
biology, a subject area that relates the basic sciences to clinical
activities. Distribution of the hours of instruction among all sub-
ject areas included in the basic science curriculum is shown in
Table CD-1.

Modes of Instruction for Basic Sciences. Six modes of instruc-
tion were defined for each subject area: lecture, laboratory, demon-
stration/conference, tutorial, self-instruction, and examination.

Table CD-2 summarizes the number of sections into which a class
of 100 students should be divided and the faculty/student ratio re-
quired per section for each mode of instruction.
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TABLE CD-1

Distribution of Basic Science Hours of Instruction by Subject Area

Subject area

Hours of instruction

Number Percent

Total 1,250 100%

Anatomy
a/

293 23

Biochemistry 120 10

Microbiology 164 13

Oral biology 121 330 26

Pathology 144 12

Pharmacology 99 8

Physiology 100 8

a/The definition of anatomy includes gross and microscopic anatomy,
and neuroanatomy.

b/The definition of oral biology includes clinical pharmacology,
nutrition, oral pathology, oral histology, oral physiology,
growth and development, materials, statistics, and epidemiology.
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TABLE CD-2

Summary of Characteristics of Basic Science Program by
Mode of Instruction

Mode of instruction

Weighted percentage
distribution of
student time

Number of sections
per 100 students

Faculty/student
ratio per
section

Lecture 45% 1 1 to 100

Laboratory 33 4 1 to 25

Dencostration/
conference 11 4 1 to 25

Tutorial 2 100 1 to 1 a/

Self-instruction 7 1 1 to 100

Examinations 2 1 1 to 100

a/In anatomy, the ratio for tutorial was set at 1 faculty member to 10
students.



Faculty/Student Contact Hours. A total of 4,076 faculty/student
contact hours was determined by multiplying the hours of instruction
per week in each mode for each subject area by the number of sections
per mode for 100 students. Table CD-3 shows the results of this cal-
culation.

FTE Faculty Requirements for Instruction

The panelists first, determined the amount of faculty time
spent in preparation and evaluation activities related to instruction.
Table CD-4 presents the number of hours considered necessary for pre-
paration and evaluation per direct contact hour.

Second, the panelists decided to use an average work year of
2,000 hours--40 hours a week for 50 weeks. Table CD-5 displays the
computation of the number of FTE basic science faculty for dental
student instruction in each subject area.

FTE Faculty Requirements for Education

The Education ModeZ. In addition to faculty time needed for D.D.S.
instruction, the panelists agreed that basic scientists must spend time
on other activities--particularly research and instruction of graduate
students--to provide a complete program of undergraduate dental edu-
cation. The panelists' first approach to determining how much faculty
time should be devoted tc these activities was to develop a model of
a dental school where D.D.S. education was the primary program. In
this model, activities that contribute to research or graduate educa-
tion are included only to the extent that they are essential to the
production of D.D.S. graudates; no independent research or graduate
education is carried on for its own sake.

The following assumptions were used to translate the 7.1 FTE
faculty needed for D.D.S. instruction--hereafter represented by the
symbol ID--to an FTE faculty for D.D.S. education, ED:

- a faculty member must spend 30 percent of his time in research
activities to maintain his competence as an instructor of den-
tal students. This variable is represented as RD

- a graduate education program (M.S., Ph.D.) is necessary to
assure high quality faculty for an undergraduate dental edu-
cation program. Faculty time spent on the instruction of
graduate and allied health students in the presence of dental
students is estimated as 10 percent of total FTE faculty time
for D.D.S. education. This variable is represented as ID0

230
-219-



TAM CD3

farulty/Dtudent rontnet Hnurc by SUbjert Area and Mode of Instruction

nu.1,et .u...s tine...
by mono inntrulom

.1_.

Number
bre per
100-students

facu :lS;nturt:t

(hoses x sections)

Total hours in
all subject

areas

Anatomy

1 250 4 076
11111111MzIme=

Incture 105 1 105
laboratory 150 4 600
Demanstret ion/
conference 0 4 0

Thtorial 10 10 100
Self - instruction 25 1 25
Examinations 3 1 3

Total 111

IliocheedAtny

Lecture 64 1 64

Laboratory 0 4 0

Nmoratnat ion/
conference 48 4 192

Tutorial 5 100 500

Selt-instrwtim 0 1 0

Notiniti.7.rui 3 1 3

Total 17F 75W

Mia,obio:ogy

Lecture 60 1 60

Laboratory 101 4 404

Demonstration/
conference 0 4 0

Tutorial 0 100 0

Self-instruction 0 1 0

Emmtinations
Tota:

3
TO

1 3
457'

Oral Kam/

Lecture 189 1 189

Lalcautory 115 4 460

Usnonstnaticn/
conferes= 0 4 0

Tutorial 3 100 300

Self-instruction 20 1 20

Examinations
Total

3

TEF
1 3

177

Pathology

Lecture 60 1 50
Laboratory 40 4 160

Demonstration/
conference 25 4 100

Tutorial 1 1.00 :00
Self - LA... ruc i..41 25 1 25

Examinat Jam 3 1 3

Tnta: Tire WS

PFdrtaa. r.: Syr

Lecture 40 1 40

Laboratory 0 4 0

Denonutration/
conference 30 u 120

1Vtorial 1 100 100

Self - instruction 25 1 25

Examinations 3 i 3

TOW -71-w iiF
Physiology

Lecture 56 1 St.

Laboratory 0 4 0

Demonstration/
conference 40 14 160

Tutoria: 1 :00 100
Sea-instructicn 0 1 0

Examinations 3 1 3

Total IN 31'3

-220-
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TABLE CD-4

Preparation and Evaluation Time Per Direct
Contact Hour by Mode of Instruction

Mode of instruction

Preparation and evaluation hours

Per direct contact hour Total

Total 9,785

Lecture 3.0 1,692

Laboratory 3.0 4,872

Deurnstnation/
conference 3.0 1,716

Tutorial 1.0 1,200

Self-instruction 1.0 95

Examination 10.0 210
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TABLE CD-5

Distribution of FTE Faculty Needed for
D.D.S. Instruction by Subject Area

Subject area
Total hours needed
for instruction a/

FIE faculty for
instruction W

Anatomy 3,103 1.6

Biochemistry 2,057 1.1

Microbiology 1,889 0.9

Oral Biology 3,269 1.6

Pathology 1,523 0.8

Pharmacology 923 0.5

Physiology 1 0972 0.6

Total 13,861 7.1

a/Total direct contact hours plus preparation and evaluation hours.
b /Total hours needed for instruction in each subject area divided by

2,000 hours, and rounded to the nearest tenth of an FIE.



- a faculty member should spend 15 percent of his time in
public service activities (S), professional development (D),
and writing (W). The combination of these activities is re-
presented by the symbol SDWD.

As shown in Table CD-6, the 7.1 FTE basic science faculty repre-
sents 45 percent of total FTE's for instructing dental students. The
total faculty requirement is computed by dividing the 7.1 instruction-
al FTE's by 0.45, giving 15.7 FTE basic science faculty for education
in a single-purpose institution. The distribution of these FTE's to
activities is displayed in Table CD-6.

Having determined the FTE faculty necessary for dental education,
the panelists were asked whether these 15.7 FTE's provided adequate
faculty size to:

cover_the variety.of courses offered. in eac1 subject. area

- cover scheduling problems

- provide a critical intellectual mass of faculty within
each discipline.

The panelists re-evaluated FTE faculty judgments in light of
these criteria and adjusted actual faculty size to accomodate dental
education in both a freestanding institution and a health science
center. The panelists assumed that a slightly smaller size faculty
would be required for a health science center because some subspecial-
ties can be provided through faculty members in other health profes-
sional schools. Table CD-7 compares the number of FTE faculty with
the number of actual faculty by subject area in both types of
institutions.

Although 23 faculty are adequate to carry on education in the
freestanding school, only 15.7 FTE's or 68 percent of the total fac-
ulty time available is absorbed in activities directly related to the
D.D.S. education program. The remaining 32 percent of the time avail-
able to these faculty members can be directed toward graduate edu-
cation and independent research. The distribution of faculty time
based on a faculty size of 23 is shown in Table CD-8. The differences
between the distribution of time in Tables CD-6 and CD-8 is due to the
presence of additional faculty resources. Since the education model
was not designed to take advantage of this additional time, the panel-
ists developed a model of a multi-purpose institution.

The Multi-Purpose Institution. Recognizing that the education
model is neither a reasonable representation of reality nor a com-
plete model for the purposes of cost determination, the panelists
developed a model of a complete dental school with independent pro-
grams in research and graduate education. Although these activities
in the multi-purpose institution could result in independent outputs,
the constraints of the constructed costs process limited the size of
these activities to a level consistent with an institution whose
primary focus remained D.D.S. education. Thus, no resources were



TABLE CD-6

Distribution of rrE faculty Required for Dental
Education, by Activity

Activity ED ID + IDo + RD + SIWD

Percent distribution
of time 100% = 45% + 10% + 30% + 15%

RIM

FTC faculty required 15.7 = 7.1 + 1.6 + 4.7 + 2.3



TABLE CD-7

Comparison of FIE with Actual Faculty Needed for D.D.S.
Education in a freestanding School and a Health Science Center

Silbject area FIE facility

Actual faculty

Fredstanclingctrd;7 Health scieme center

Anatcay 4 3

Biochemistry 3 3

Microbiology 3 2

Oral Biology 6 6

Pathology 3 3

Pharmacology 2 1

Physiology 2 2

Total 15.7 a/ 23 20

a/The panelists did not distribute these FTE's to subject areas.



-

TABLE CD-8

FTE Faculty Required for rental
Education in a Freestanding Institution

Activity ED =
ID + IDO + RD + Additional

time

Percent distribution 100% = 31% + 7% + 21% + 10% + 31%

Fen: faculty required - 23 = 7.1- + 1.6 + 4 . 8 4- 2.3 + - -7.2-



estimated for large scale research efforts or graduate education
programs.

The faculty size needed to 'tarry out the programs of dental
education, other education, and research in a health science center
environment, MP, is derived from the following assumptions:

- the number of FTE's needed to carry out the D.D.S. instruction
program, ID, remains at 7.1

- ten percent of basic science faculty time should be directed
towards graduate and allied health instruction Io, including
joint instruction of D.D.S. and other students, ID0

- fifty percent of total basic science faculty time should be
devoted to research activities (R) in order to produce a
viable, independent research program. Included in the 50 per-
cent would be research-eseential.to education (Rp),. .

research essential to graduate and allied health education
(R0)*, and independent research (RR) conducted in response to

national research priorities. Included in all three of these
activities is time for the administration of research activi-
ties.

- as in the single product institution, a faculty member should
spend approximately 15 percent of his time in public service
activities, professional development, and writing (SDW)

Table CD-9 shows Vle distribution of time and FTE faculty in the
multi-purpose institution.

Graduate Student Program

The basic science panelists indicated that in a multi-purpose
institution a minimum of one graduate student for every three basic
science faculty was required. This results in a graduate student
body of approximately 10.

Non-Faculty Support Personnel

The panelists concluded that one clerical person was needed for
every three faculty members and that one technician was needed for
every two faculty members, plus one additional technician per subject
area. With a faculty size of 28 in a multi-purpose institution, this
results in a cleri.cal staff of approximately 10 and a technical staff
of 22.

*The panelists estimated that faculty time spent in research essential
to graduate education should be equal to faculty time spent in direct
instruction of graduate students.



TABLE CD-9

Distribution of Faculty Required in a Multi-purpose Institution

Activity MP = ID + IC + R + SThI

Percent distribution of time 100% = 25.8% + 10.0% + 50.0%+ 14.2%

rTE faculty required 27.5 = 7.1 + 2.7 + 13.8 + 3.9
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Summary

The basic sciences workshop in dentistry developed a 1,250 hour
curriculum for a class of 100 dental students. They distributed that
time among broad subject areas and defined six modes on instruction
that were applied differentially to each subject area.

As a result of these judgments, 4,076 direct contact hours be-
tween faculty and students were calculated as necessary for the in-
struction of D.D.S. students. When preparation and evaluation time
was determined, the total hours needed for instruction increased to
13,861. Based on a work year of 2,000 hours, 7.1 FTE's are needed
for D.D.S. instruction.

In an education model where faculty spend time in other activi-
ties--namely research and graduate education--only to the extent that
those activities are essential to D.D.S..education,.the number of.ba-
sic science Fft's increases to 15.7. However, those FTE's do not take
account of "critical mass" and other needs that must be met to have a
functioning institution. When the FTE's were re-evaluated with regard
to these considerations, the number of faculty increased to 23 in a
freestanding school and 20 in a school located in a health science
center.

A model of a mult4.-purpose institution in which independent
research and graduate education programs exist along with dental
education utilized that additional faculty time and is a reasonable
representation of an actual, freestanding dental school. This insti-
tution requires 28 FTE faculty, 10 clerical personnel, and 22 techni-
cians.

Section B

Clinical Sciences Workshop in Dentistry

Defining the Curriculum

Length of Time and Clinical Experiences: The clinical curric-
ulum is based on 3,750 hours of clinical experience for each class
of 103 dental students. It consists of 1,250 hours of pre-clinical
instruction--courses in which technical skills are developed for use
in the clinical setting--and 2,500 hours of clinical practice. The
panel did not define a specific curriculum.



Modes of Instruction for Clinical Experiences: Four modes of
instruction were defined for each pre-clinical area: lecture, lab-
oratory, seminar, and self-instruction.

The only mode of instruction specified for the clinic setting
is supervised patient care: Students learn by providing care to
outpatients.

Table CD-10 summarizes the number of sections into which a class
of 100 students should be divided and the faculty to student ratio
required per section for each clinical mode of instruction.

Faculty/Student Contact Hours: A total of 56,675 faculty/student
contact hours was determined by multiplying the hours of instruction
in each mode by the number of sections per mode for 100 students.

FIT Faculty Requirements for 'instruction

The panelists determined the amount of faculty time spent in
preparation and evaluation activities related to instruction. Table
CD-11 presents the number of hours considered necessary for prepara-
tion and evaluation per direct contact hour.

They then selected, for the purpose of estimating faculty size,
an average work year of 2,400 hours--50 hours a week for 48 weeks.

Table CD-12 displays the number of the FTE clinical science
faculty needed for dental instruction. Of the total hours needed
for instruction, 79 percent is spent in student contact time, and
21 percent in preparation and evaluation.

FTE Faculty Requirements for Education

The Education Model: In addition to faculty time needed for
D.D.S. instruction, the panelists agreed that clinical scientists
must spend time in research activities to provide a complete program
of undergraduate dental education. The panelists' first approach to
determining how much faculty time should be devoted to research was
to develop a model of a dental school where D.D.S. education was the
primary program. In this institution, activities that contribute to
research are included only to the extent that they are essential to
the education of D.D.S. students; no independent research is carried
on for its own sake.

The following assumptions were used to translate the 29.9 FTE
faculty needed for D.D.S. instruction--hereafter represented by the
symbol ID--to an FTE faculty for D.D.S. education, ED:

- a faculty member must spend 10 percent of his time in research
activities to maintain his competence as an instructor of den-
tal students. This variable is represented as RD
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TABLE CD-10

Summary of Characteristics of Clinical Sciences
Modes of Instruction

Mode of instruction
Instructional

hours

Number of
sections per
100 students

Faculty-student
ratio

TOW. - . 3750
VP 4, .

Pre-clinical 1250
Lecture 425 1 1 to 100

Laboratory 425 10 1 to 10

Seminar 200 10 1 to 10

Self-instruction 200 N/A N/A

Clinical-supervised
Patient care 2500 20 1 to 5



TABLE CD-11

Preparation and Evaluation Time Per Direct
Contact Hour by Mode of Instruction

Mode of Instruction

Preparation and Evaluation Hours

Per direct contact hour Total

- Total 16,20a

Pre-clinical 10,200

Lecture 3.0 1,275
Laboratory 0.5 2,125
Seminar 3.0 6,000

Self-instruction 4.0 800

Clinical supervised
patient care 0.1 5,000



TABLE CD-12

l'lt Clinical Science Faculty Needed for D.D.S.
Instruction

(1) Total hours of direct contact time 56,675

(2) Total hours of preparation and
evaluation 15,200

(3) Total hours needed for instruction 71,875

(4) Number of FTE's for instruction
(row 34 2,400) 29.9
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- a faculty member must spend 20 percent of his time in private
patient care activities to maintain his competence as an in-
structor of dental students. This activity is conducted intra-
murally--within the dental school--and is represented as PCD

- a faculty member should spend 10 percent of his time in public
service activities, professional development, and writing. The
combination of these activities is represented by the symbol
SDWD.

As shown in Table CD-13, the 29.9 FTE clinical science faculty
represents 50 percent of total FTE's needed for instructing dental
students. The total faculty size is computed by dividing the 29.9
instructional FTE's by 0.50, giving 59.8 or 60 FTE clinical science
faculty for dental education. The distribution of these 60 FTE's to
activities is displayed in Table CD-13.

Although 60FTE's are adequate to carry on-the D.D.S. .education
program, only 54 FTE's or 90 percent of the total faculty time avail-
able is absorbed in activities directly related to the D.D.S. educa-
tion program. The remaining 10 percent of the time available can be
directed toward graduate and allied health education, independent re-
search and other patient care. Since the education model was not de-
signed to take advantage of this additional time, represented by the
6 FTE's in Table CD-13, the panelists developed a multi-purpose insti-
tution.

The Mufti-Purpose Institution: Recognizing that the education
model is neither a reasonable representation of reality, not a com-
plete model for the purposes of cost determination, the panelists
developed a dental model in a health sciences center with independent
programs in dental research, graduate, and allied health education.
Although these activities in the multipurpose institution could re-
sult in independent outputs, the constraints of the constructed costs
process limited the size of these activities to a level consistent
with an institution whose primary focus remained D.D.S. education.
Thus, no resources were estimated for a large scale research institute
or graduate education program.

An adequate faculty size for the multi-purpose institution (MP)
was developed from the following assumptions:

- the number of FTE's needed to carry out the D.D.S. instruction
program (In) remains at 30. While the percent of time spent
in instructional activities remains at 50 percent, the time
devoted to D.D.S. instruction is reduced to 30 percent with the
remaining 20 percent directed toward graduate and allied health
instruction (I0)
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TABLE CD-13

FTE Clinical Faculty Required for Dental Education

Activity ED = ID + PCD + RD + SDWD + Additional Time

Percent distribu-
tion of time 100% = 50% + 20% + 10% + 10% + 10%

PrE faculty
. required . .59.8 =29.9 .+ 12.a + 6.0 .+ 6.0.+ . 6.0
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- twenty percent of total clinical science faculty time should
be devoted to research activities (R) in order to produce a
viable, independent research program. Included in the 20 per-
cent would be research essential to D.D.S. education (R n),
research essential to graduate and other education (R0)7 and
independent research (RR).

- to maintain a faculty member's skills, 20 percent of clinician's
time would be devoted to private patient care in an intramural
setting

- as in the educational model, a faculty member should spend 10
percent of this time in public service activities, professional
development, and writing (SDW).

Table CD-14 shows the distribution of time and faculty (dur4.ng a
50 hour week) in a multi-purpose institution where only full-time fao-
ulty woe employed.

Having determined that 100 full-time clinical faculty are neces-
sary to operate a multi-purpose institution where the lrimary focus
is D.D.S. education, the panelists agreed to create a more realistic
institution by relaxing the strict full-time requirement to allow sub-
stitution of part-time for full-time faculty. The following assump-
tions were made in this substitution process:

- twenty-five part-time faculty would provide instruction one
day a week. This is equivalent to five FTE clinical science
faculty

- although 30 FTE faculty are still necessary for D.D.S. instruc-
tion, fewer FTE faculty are required for research, patient care
and institutional support activities since part-time faculty do
not ordinarily engage in these activities.

Table CD-15 shows the full-time and part-time FTE clinical science
faculty required in a multi-purpose institution. The number of FTE
faculty needed is reduced from 100 to 95 by substitution some part-time
faculty for some of the full-time faculty.

Auxiliary Clinical Personnel

Dental assistants, hygienists, registered nurses, technicians
and EDDA's are needed to staff both the teaching clinic and intramural
patient care facilities. The panelists agreed that certified allied
health personnel (as opposed to allied health students) should be
employed. They believed that reliance on allied health students in
the clinic was an inefficient way to provide patient care and detracted
from the quality of the instructional process. The panel stipulated
the number of auxiliary clinical personnel needed for both the edu-
cation model and the multi-purpose institution, based on general judg-
ments about the clinical experiences required of students and the in-
tramural practice needs of faculty. Since the number of FTE's needed

24'1
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TABLE CD-14.

Full-Time Clinical Dental Faculty Required in a
Multi-Purpose Institution

Activity

Percent distribution
of time

Faculty Required

MP = ID w+ PC1) -u
+ 10 + St

100% = 30% + 20% + 20% + 20% + 10%

100.0 = 30.0 + 20.0 + 20.0 + 20.0 + 10.0
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TABLE CD-15

Full-Time and Part-Time FTE Clinical Faculty in a
Multi- Purpose Institution

Activity MC = ID + PCD + RD + IC + SDW

Total rrE faculty required 95 = 30 + 18 + 18 + 20 + 9

Full-time faculty 90 = 27 + 18 + 18 + 18 + 9

Part-time faculty 5 = 3 + 2



for the D.D.S. instructional program does not change, the increase
in the clinical support staff from the education model to the model
of the multi-purpose instituiton occurs only in the intramural patient
care component.

Table CD-16 presents the distribution of auxiliary personnel in
both models.

Clerical-Support Personnel

The panelist concluded that the clerical needs of faculty in
both the education and multi-purpose institution models would be met
by providing one clerical person for every four faculty. In the
dental education program where there are 80 FTE's, this results in
15 clerical positions. In the multi-purpose institution where there
are 95 FTE's, a clerical staff of 24 is needed.

Clinical Facilities

The clinical sciences panelists estimated that approximately
300 chairs would be required to meet the needs of the educational
program in the multi-purpose institution. The following assumptions
were made in determining the size of the clinical faculty:

- 200 chairs would be needed for the 200 students in the third
and fourth years of dental training

- an additional 66 chairs would accomodate clinic experiences
of first and second year students

- two chairs are needed for each FTE in the intramural patient

care program. In the multi - purpose institutim, 18 FTE's

are allocated to intramural patient care, requiring an
additional 36 chairs.

Summary,

The clinical sciences workshop developed a 3,750 hour curriculum
for a class of 100 dental students. They distributed that time among
pre-clinical and clinical activities and defined five modes of instuc-

tion.

As a result of these judgments, 56,675 direct contact hours be-
tween faculty and students were calculated as necessary for the pure
instruction of D.D.S. students. When preparation and evaluation time

was determined, the total hours needed for instruction increased to
71,875. Based on a work year of 2,400 hours, 30 FTE's are needed for
D.D.S. instruction.
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In an education model where faculty spend time in research only
to the extent that is is essential to D.D.S. education, the number
of clinical science FTE's increases to 60. While these are enough
FTE's to have a functioning institution, some faculty time is not
utilized in the dental education program. A multi-purpose institution,
in which independent research, and graduate and allied health education
programs exist along with dental education, utilized that additional
faculty time.

Where only full-time faculty are employed, 100 FTE's are needed.
However, where both full-time and part-time faculty are used, 95 FTE's

are able to provide the programs needed for a reasonable representation
of a dental school as it would exist in a health science center.

This institution requires 185 auxiliary personnel and a clerical
staff of 24. The chairs required for instruction and intramural pri-
vate practice number 266 and 36 respectively.

Section C

Administrative Workshop in Dentistry

The administrative workshop in dentistry:

- estimated the personnel costs associated with the basic science
and clinical science programs developed by those workshops.

- determined the physical space requirements of the basic and
clinical sciences education programs and the annual operating
costs associated with those requirements

- estimated space and resource requirements, and their costs, for
all other administrative and centralized support activities,
and

- distributed all costs among the programs of D.D.S. education,
other education, research, and intramural patient care, in
order to obtain the average per student costs of the D.D.S.
education program.

Section C presents the conclusions of the administrative workshop
on the first three of these tasks. Section D describes the methodology
for allocating costs among programs and summarizes the assumptions used
by the administrative panel.



Estimating the Personnel Costs Associated with the Basic and Clinical
Science Programs,

The administrative panel estimated total personnel costs for a
FTE faculty size of 123 (28 Basic Sciences FTE faculty and 95 FTE
clinicians), and support staff personnel numbering 305.* Table CD-17
displays the average annual salaries used by the Administrative Work-
shop in assigning costs to these personnel, and presents the total
personnel costs for the full academic program. Other Direct Operating
Costs, estimated at seven percent of base salaries in the basic sci-
ences and 30 percent in the clinical sciences, include costs such as
supplies, travel, printing, and telephone, not related to the research
program. The doubling of clinical sciences other direct costs over
the amount specified in the basic sciences takes account of the high
supply costs associated with maintaining clinical facilities. Fringe
benefits are calculated at 15 percent of salaries for basic and
clinical science faculty, and support staff.

Estimating the Facilities Required for Instruction and Academic Office
Space and Annual Operating Costs

The administrative panel estimated the facilities required for
all instructional space--classroom, laboratories, conference rooms,
clinic space--office space for faculty and clerical staff,** and re-
search laboratory space for faculty and graduate students. In addi-
tion, intramural practice space requirements were specified. Tables
CD-18, CD-19, and CD-20 summarize the methods used in estimating
these space requirements and the total annual costs associated with
the space. The following assumptions were used in all estimates
of space requirements:

1. Net Interior Usuable Space is assumed to be 57.5 percent of
gross space, resulting in a gross to net square foot ratio
of 1.7 to 1.

2. Initial Project Costs would average $57.50 per gross square
foot, including planning and design, architectual fees,
construction, interior finishing and equipment to operate
all aspee:ts of plant

3. Annual Use Coat would average 5.5 percent of initial project
costs, or $3.16 per gross square foot. This estimate is
based on annual depreciation rates of 10.0 percent for equip-
ment and 3.3 percent for buildings as suggested by OMB circu-
lar A-21. It was assumed that equipment comprises 33 percent
of total project costs and space comprises 67 percent of to
those costs. Thus, (10.0% x .33) + (33% x .67) = 5.5%.

*Costs of stipends for 10 Ph.D. candidates and 100 clinical post-
graduate students were not included. The panelists specified that
the costs of these stipends are rarely assumed by the dental school.

**Including departmental conference rooms.
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4. Annual Operating Costs--utilities, maintenance, and
security--would average $2.50 per gross square foot.

Clinic Operations

Two components of the clinic operation were estimated: (1) the
supervised patient care clinics; and (2) the intramural patient care
clinic.

Both clinics had central support areas which consisted of wait-
ing.rooms, registration space, screening (oral diagnosis and care
assignment) rooms, space for records, storage, cashier, supplies, and
clinic management offices.

`pace requirements were also developed for central service areas
which consist of a dispensary, radiology and sterilization areas,
medical and oral pathology, and dental technology laboratories.

The total space estimated for both central support and central
services areas in the supervised patient care clinic operation was
25,000 net square feet. It was estimated that only 2,100 net square
feet. It was estimated that only 2,100 net square feet of space
would be needed for the intramural practice clinic.

Finally, the panelists specified that general dentistry units
would occupy 100 net square feet of space, while specialty units,
such as oral surgery units, would need 120 net square feet of space.

Based on these assumptions, and the space requirements presented
in Tables CD-18, CD-19, and CD-20, the total annual costs of instruc-
tional space, office space, research laboratories, and intramural
practice space were estimated at $1,266,719, $336,726 of which would
be attributed directly to the basic sciences program, and $881,862
to the clinical sciences program. Table CD-21 presents a summary
of these costs.

Estimating the Personnell Facilities and Annual Operating Costs
r<equired tor Other Administrative and-Centralized Support Activities

The administrative workshop estimated the personnel, space and
equipment, and other resources necessary for administrative or cen-
tralized support services in an institution providing undergraduate
dental education. The panel developed its estimates on the assump-
tion that the dental school was a freestanding institution that did
not share resources with other schools in a university or health
sciences center.

Table CD-22 summarizes the annual operating costs associated
with these types of services. A detailed description of each activity
included in Table CD-22 is provided in Tables CD-23 through CD-29.
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TABLE CD-21

Summary of Total Annual Costs of Space
in Basic and Clinical Science Programs

Cost cattf.gozy Ann,iA1 cost

:;oionce program

ITV rtional space
f'at'uity and clerical office space

*,t Nit h laboratory space

$174,235
54,677

107,814

subtotal 336,726

Clinical science program

Instructional space $619,931
Faculty and clerical office space 133,324
Research laboratory space 73,160
Intramural practice space 55,447

Subtotal 881,862

(leneral purpose space

Amphitheatre $ 48,131

Total academic space requirements $1,266,719



TABLE CD-22

Annual Operating Costs Associated with Administrative
And Centralized Support Activities

(Dollars in Thousands)

Annual Operating 0.6tc,

ltn.11. Ze I :;011/iCet.1 1,018,544

Library facilities 325,896

Educational resources, audio.
visual S television department 268,321

Animal quarters 164,486

Computer operations 259,841

Adninistrative services 953,420

Student-related activities 223,017

Financial aid to students 45,000

Total operating cost $2,239,981

260
-249-



TABLE CD-23

Library Facilities

Wucription:

- The size ut the library facility assumes that individual study space
will be provided in multi-purpose labs during first two years of
D.D.S. program.

:;a1,wies and expenses

4 (1 @ $20,000, 3 @ $15,000) $65,000

5 Non-prote1,;ionals W $7,500 37,500

Fringe benefits @ 15% of salaries 15,375

Other direct operating expenses @ 15% of salaries 15,375 $133,250

Space,

Total net square feet of space for: 17,000

°Stack
°Offices
°User seatu
°Journal room
°Audio-vi3ual library roan
°Work and storr3ge space
°Entrance, exhibit, front desk

kIrt.)ss square feet of space @ 170% of net 28,900

initiai $57.50/gross square foot $1,661,750

Annual cu7,t o: initial. cost 91,396

OperaLions and maintenance @ $2.50/gross
square foot 72,250 1b3,646

Books

°Number of initial volumes 25,000
°Number of initial journals 2,000
°Annual cost of 750 new volumes/year @ $20.00 $15,000
°Annual cost of 500 journals/year @ $28.00 14,000

Total annual co.:;t

261
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TABLE CD-24

Educational Resources, Audio-Visual, and Television Department

Description:

-includes medical illustration services, photography studios, projection and
television facilities, and support services for producing self-instructional
material and teaching aids.

-educational psychologists who assist faculty in designing programmed
learning materials.

-high costs of supplies, maintenance, and repair of equipment estimated at
$40,000.

Salaries and expenses

7 professionals (2 @ $20,000, 5 @ $13,000) $105,000
3 clerical @ $7,500 22,500

Fringe benefits @ 15% of salaries 19,125

Other Direct Operating Expenses @ 15% of salaries 19,125 $165,750

Space

Total net square feet of space 6,500

Gross square feet of space at 170% of net 11,050

Initial cost @ $57.50/gross square foot $635,375

Annual use cost @ 5.5% of initial cost. 34,946

Operations and' maintenance @ $2.50/gross
square foot 27,625 62,571

Extraordinary supply, maintenance and
repair costs 40,000

Total annual cost $268,321



TABLE CD-25

Animal Quarters

Salaries and expenses

1 D.V.M.
3 Non-professionals (4 $6,500
Fringe benefits @ 15% of salaries
other direct operating expenses

$25,000
19,500
6,675

0 15`;, of salaries 6,675 $57,850

Spat.c!

Total net square feet of space 9,000

(;toss square feet of space @ 170%
of net 15,300

Tnittil cost @ $57.50/gross
.;quare toot 897,750

Annual use cost @ 5.5% of initial
48,386

O1.or:.L.:411; and maintenance @ $2.50/

gross square foot 38,250 86,636

Animal costs 20,000

Total annlial cost $164,486



TABLE CD-26

Canputer Operations

Description

-IBM 370/165 or IBM 360/65 computer with 5 terminals and associated
equipment

-Serves academic, research, and business purposes

Salaries and expenses

5 Professionals (1 Director @ $30,000, 2 Designers and
Programmers @ $12,000, 1 Operator for research @ $12,000,
1 Data coordinator @ $8,000) $74,000

1 Clerical 7,500

Fringe benefits @ 15% of salaries 12,225

Other direct operating expenses @ 15% of
salaries 12,225 $105,950

Space

Total net square feet of space 3,105

Gross square feet of space @ 170% of net 5,279

Initial cost @ $57.50/gross square foot 303,514

Annual use cost @ 5.5% of initial cost $16,693

. perations and maintenance @ $2.50/gross
square foot 13,198 29,891

Equipment rental 124,000

$259,841Total annual cost



TABLE CD-27

Administrative Services

Description

-Includes offices of the dean, personnel, affirmative action, business
and fiscal services, public relations and publications, grants
(sponsored programs) administration, and fund raising

-Includes space for support and maintenance
telephone switchboard, paver plant,
repair shops, garages, central xeroxing,
cafeteria

Salaries and expenses

facilities such as central
post office, student health service,

locker rooms and lounges and

$40,000
38,000

105,000

40,000

Dean
Associate Dean
3 Assistant Deans @ $35,000
2 Personnel officers (1 @
$24,000, 1 @ $16,000)

Affirmative Action officer 15,000
Business and fiscal officers
(1 @ $28,000, 1 @ $22,000,
1 @ $18,000, 1 @ $16,000) 84,000

Public relations officer 20,000
Grants administration officer 20,000
Fund raising officer 20,000
23 Clerical @ $7,500 172,500
Fringe benefits @ 15% of salaries 83,175
Other direct operating expenses
@ 15% of salaries 83,175 $720,850

Space.

Total net square feet of space 24,160
Gross square feet @ 170% of net 41,072
Initial cost @ $57.50/square foot $2,361,640
Annual use cost @ 5.5% of initial
cost 129,890

Operations and maintenance @
$2.50/gross square foot 102,680

Total aural cost $953,420

26
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TABLE CD-28

Student-Related Activities

Description

-includes offices of admissions, registrar,
services

-includes student supply store

Salaries and expenses

financial aid, and student

5 Professionals @ $20,000 $100,000

8 Clerical @ $7,500 60,000
fringe benefits @ 15% of salaries 24,000

Other direct operating expenses
@ 15% of salaries 24,000 $208,000

Space

Total net square feet of space 1,560
Gross square feet of space @ 170%

of net 2,652

Initial cost @ $57.50/square foot $152,490

Annual use cost @ 5.5% of initial cost 8,387

Operations and maintenance @
$2.50/gross square foot 6,630 15,017

Total annual cost $223,017

111

266
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TABLE CD-29

Financial Aid to Students

Description

-in 1971-72 the average stipend per student from all sources of loans
and grants was:

public schools $ 867
private schools $1,120

-schools provided an average stipend per sutdent of:
public schools $ 88.38
private schools $116.32

-total average stipend for 400 students in both public and private
schools was $40,922

-Allowing for a 10 percent cost of living increase, the financial
requirements to be supported by the dental school budget would be
$45,000.



Section D

Allocating Costs of Programs

After determining the costs of all activities that take place
in the constructed institution, the administrative workshop developed
rules for allocating costs to the programs of D.D.S. education, grad-
uate and allied health education, intramural patient care, and
research Section D describes the methods that were used to allocate
costs of the basic and clinical sciences, including instructional
and faculty office space, and the administrative and centralized
support activities.

Allocating the Costs of the Basic Sciences Program

Table CD-9 presented the distribution of time for the 27.5 FTE
faculty members in the multi-product institution designed by the
basic sciences workshop. Service, professional development and
writing activities account for 14.2 percent or 4.0 of these FTE's.
These "overhead" activities evolve from and support the faculty
members' primary missions of education and research, and they can be
allocated to these missions without distorting the general distribu-
tion of faculty time within the institution. When the 4.0 FTE's are
allocated proportionately to the other activities, the resulting
distribution of the 27.5 FTE's is shown in Table CD-30. Based on
this distribution of faculty time, the costs of basic science person-
nel were allocated to the three programs of D.D.S. education, graduate
education, and research.

As indicated earlier in Chapter 3, joint activities in the Basic
Sciences program result from the overlaps between research and D.D.S.

education, research and graduate education, and D.D.S. education and
graduate education. Since there is no obvious way to allocate the
cost of faculty time that contributes to more than one program, the
decision was made to distribute joint costs in proportion to the total

size of the various programs benefitting from them. For example, since
the number of FTE's needed for the D.D.S. education program is 15.7*

*The FTE's for D.D.S. education were computed at 15 7 in the discus-
sion on the basic sciences faculty size. The 15.7 FTE's include 8.3
FTE's for instruction of D.D.S. students, 1.9 FTE's for joint D.D.S./
Other instruction, and 5.5 FTE's for research considered essential
to D.D.S. education.
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TABLE CD-30

Distribution of Basic Science FTE's to Activities

Activity MP = ID + ID +

Percent distribution
of time 100% = 30% + 12% + 58%

PrE Faculty required 27.5 = 8.3 + 3.3 + 15.9

2 .)
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and the number needed for the doctoral/other education program is

6.5,** then the costs of the joint D.D.S./other education activities
would be divided between the two programs, respectively, according
to the ratios 15.7/22.2 and 6.5/22.2.

Figure CD-1 describes the direction in which joint faculty activ-
ities were allocated in the basic sciences based on this proportional
distribution system and Table CD-31 presents the actual program allo-
cations.

Allocating joint activities produces the following percentage
distribution of faculty FTE's by program:

D.D.S. Education - 44.7% or 12.3 FTE's

Other Education - 10.6% or 2.9 FTE's

Research - 44.7% or 12.3 FTE's

The total costs of clerical and technical personnel were then allocat-
ed to the three programs on the same basis as faculty costs.

Table CD-32 displays the allocation of the costs of the basic
sciences program to the three programs of D.D.S. education, graduate
and other education, and research.

Allocating the Costs of the Clinical Sciences Programs

Table CD-15 presented the distribution of the 95 FTE faculty
required, by activity, for the program developed by the clinical
sciences workshop, with the approximately 10 percent of faculty time
spent in professional development, writing, and community service al-
located proportionately to D.D.S. instruction, other instruction, re-
search and patient care. Table CD-33 presents the resulting distribu-
tion of the 95 FTE's.

In clinical sciences, the joint activities to be allocated to
the four programs of D.D.S. education, graduate and allied health edu-
cation, intramural patient care, and research, are research essential
to the education program, and research essential to the graduate and
allied health programs.

The salary equivalent of the percent of faculty time spent in
intramural parctice, is allocated to the intramural patient care pro-
gram on the assumption that these costs are recoverable through intra-
mural practice income.

Table CD-34 presents the distribution of faculty to programs.

*The FTE's for other education were computed at 6.5. This includes 1.4
FTE's for instruction of other students, 1.9 FTE's for joint D.D.S./
other instruction, and 3.2 FTE's for research essential to the other
education program.
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Act iAv..

FIGURE CD-3.

Distribution of Costs of Activities to
Programs in the Basic Sciences
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TABLE CD-31

Distribution of Basic Sciences Dental Faculty Activities to Programs

Activity Number of FTE's

Progt am distribution

D.D.S.
education

Graduate/
other education Research

D.D.S. instruction 8.3 8.3

Graduate instruction 3.3 1.3 2.0

Research 15.9 2.7 0.9 12.3

Total 27.5 12.3 2.9 12.3

e

2 72
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TABLE CD-33

Distribution of Clinical Science PTE's to tctivities

Activity MP ID 'DO PC R

Percent distribution
of time 100% = 35% + 24% + 21% + 20%

FTE Faculty required 95.0 = 33.5 + 22.4 + 20.1 + 19.0

TABLE CD-34

Distribution of Clinical Science Dental Faculty Activities to Prcgrams

Number of
Activity FTE's

Program distribution

D.D.S.
education

Graduate and
other education Research

Intramural
Patient care

MEDInstruction 55.9 33.5 22.4

Research 19.0 4.2 2.4 12.4

=11 20.1Patient care 20.1

Total 95.0 37.7 24.8 12.4 20.1



Allocating joint activities produces the following percentage
distribution of faculty FTE's, by programs.

D.D.S. education 39.7% or 37.7 FTE's

Graduate and other education 26.1% or 24.8 FTE's

Research 13.1% or 12.4 FTE's

Intramural patient care 21.1% or 20.1 FTE's

As with faculty costs, support staff associated with intramural
practice have their costs allocated to that program. The remaining
support staff are allocated totally to D.D.S. education. The panel-
ists did not develop additional support personnel for the graduate
and allied health program. Table CD-35 presents the distribution
of the 273 support personnel to the programs of D.D.S. education,
research and intramural patient care.

Table CD-36 displays the allocation of the costs of the clini-
cal sciences program to the four programs of D.D.S. education, grad-
uate and other education, research and intramural patient care.

Allocatin Annual 0 eratin Costs Associated with S ace Requirements
for the Academic Program

The instructional, laboratory, and office space associated with
the academic program in basic and clinical sciences were allocated
to the four programs of the constructed cost model according to a
series of allocation rules developed by the administrative workshop,
and summarized in Table CD-37. Indirect costs of operating the
intramural clinic are costs borne by the D.D.S. Education program.
Table CD-38 presents results of allocating the operating costs of
these space requirements.

Allocating the Costs of the Administrative and Centralized Support
Activities

The costs of the administrative and centralized support activi-
ties were also allocated to four of the programs of the constructed
costs model according to allocation rules developed by the adminis-
trative workshop. Table CD-39 presents these fules, and the cate-
gories to which they apply. Table CD-40 presents the results of
these allocations.

Summary Distribution of Constructed Costs to Programs

When the costs of the academic, administrative and centralized
activities are added together, the total cost of the D.D.S. program
in the constructed model equals $7,076,091. When this number is
divided by 400 D.D.S. students, the per student cost is $17,690.
Table CD-41 summarizes these calculations.



TABLE CD-35

Distribution of Clinical Support Personnel

Personnel

by t'Pe
Number of
personnel

Program distribution

D.D.S.

education Research
Intramural
patient care

Total 273 202.5 2.5 68.0

D.D.S. administrators 6 6. Oa/ 0 0

Dental assistants 82 52.0g/ 0 30.0

Dental hygienists 15 10.0g/ 0 5.0

EDDA's 45 25.0 0 20.0

Registered nurses 6 6.0c/ 0 0

Technicians 54 44.03/ 2.0 8.0

Clerical 30 24.5-- 0.5 5.0

Other non-professionals 35 35.0e/ 0 0

a/Administers clinic operations, including oral diagnosis and assignment of cases
to students.

b/Tdo serve central support areas of clinic.
-C/One serves central support area of clinic.
a/Tdelve serve central support area of clinic.
VAll serve in central service area of clinic.



TABLE CD-36

Distribution of Clinical Sciences Salaries
And Expenses to Programs

rost categories Total costs

Program e..s+ribution

D.D.S.
education

Graduate and
other education Research

Intramural
patient care

Faculty costs $2,850,000a/ $1,131,450 $ 743,850 $373,350 $ 601,350

Support staff

D.D.3. adminis-
trators 180,000b/ 180,000 -
Dental assistants 574,000a/ 361,620 - 212,380
Dental hygien4sts 180,000E/ 113,400 - - 66,600
MA's 382,500a/ 214,200 - - 168,300
Registered nurses 72,000E/ 72,000 - - -
Technicians 540,000i/ 437,400 - 21,600 81,000
Clerical 225,00077 184,500 - 4,500 36,000
Other professional 262,500E/ 262,500 - - -

Fringe benefits af 789,900 443,924 111,376 60,032 174,568

Other direct operating
expenses 1/

,
1 579 8001 J 887,848 222,752 120,065 349,135

Total $7,635,700 $4,288,842 $1,077,978 $579,547 $1,689,333

a/Distributed as follows: 39.7%, D.D.S. education; 26.1%, graduate and other education;
13.1%, research; 21.1%, intramural patient care.

b/100 percent to D.D.S. education.
c/Distributel 33 foilows: 63%, D.D.S. education; 37%, intramural patient care.
1/Distribute! as follows: 56%, D.D.S. education; 44%, intramural patient care.
i/Distributed as follows: 81%, D.D.S. education; 4%, research; 15%, patient care.
T /Distributed as follows: 82%, D.D.S. education; 2%, research; 16%, intramural patient care.
A/Distributed in *4-:e same proportion as total salaries: 56.2%, D.D.S. education; 14.1%,

graduate and other education; 7.6%, reiiiga; 22.1%, intramural patient care.
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TABLE CD-38

Distribution of the Costs of Academic Space Requirements to Programs

Type of space

Distribution to proems

Total annual
operating D.D.S.
cuts education

Graduate and
allied health
education Research

Intramural
patient care

Basic science program

Instructional
space $174,235 $174,235
Office space 54,677 24,441
Research lab-
oratory space 107,814 18,328

Subtotal 336,726 217,004

Clinical Sciences

program

$ 5,795

5,795

Instructional
space 619,931 619,931 -
Office space 133,324 81,061 34,798 17,465
Research lab-
oratory space 73,160 16,168 - 56,992
Intramural
practice space -55,447 55,447 -

$24,441

89 486

113,927

Subtotal 881,862 772,607 34,798 74,457

Amphitheatre 48,131 48,131 -

Total costs $1,266,719 $1,037,742 $40,593 $188,384

MI

-268-
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Attachment 4 to Chapter 2

DELIBERATIONS OF THE CONSTRUCTED COSTS SEMINAR IN
VETERINARY MEDICINE

The constructed costs model in veterinary medicine was designed
by seven veterinary medical educators during a one day seminar in
November, 1973. Because of the constraints of time, the participants
developed a model only of the faculty resources necessary for pro-
viding a good undergraduate veterinary medical education, and did
not estimate all the additional resources necessary for a complete
institution.

This attachment presents the results of the constructed costs
seminar in veterinary medicine. Section A describes the delibera-
tions relevant to the basic sciences, and Section B the clinical
sciences. Section C discusses the allocation of faculty resources
in the constructed institution.

Section A

Basic Sciences Curriculum in Veterinary Medicine

Defining a Curriculum

Length of Time and Subject Areas. The basic sciences curriculum
is based on 2,350 hours of direct faculty contact in basic science
*nstruction for a class size of 100 D.V.M. students. A distribution
)f the hours of instruction among all subject areas included in the
ocv..ic sciences curriculum is shown in Table CVM-1. Pre-clinical
subject areas (non-patient care clinical studies) are included in
the categories specified below.

Modes of Instruction for Basic Sciences. Five modes of instruc-
tion were defined for each subject area: lecture, laboratory, semi-
nar, counseling and examinations.

Table CVM-2 summarizes the number of sections into which a class
of 100 students should be divided and the faculty to student ratio
per section for each mode of instruction.
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TABLE CVM-1

Distribution of Basic Sciences Hours of
Instruction by Subject Area

Subject area

Hours of instruction

Number Percent

Total 2 350 100

Anatomy a/ 695 30

Microbiology 402 17

Parasitology 200 8

Pathology b/ 583 25

Physiology c/ 470 20

a/Includes histDlogy and biology.
b/ Includes toxology.
c/Includes biochemistry and pharmacology.
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TABLE CVM-2

%m any of Characteristics of Basic Sciences Modes of Instruction

Percent
Mode of distribution of Number of sections Faculty/student

instruction student time a/ per 100 students ratio

'facture 32 1 1 to 100
Laboratory 48 6 1 to 16
leminar 14 11 1 to 9
Counselling 2 100 1 to 1
Examinations 4 1 1 to 100

a/This distribution applies to all basic science subject areas except anatomy
and pathology, where the following distributions were used. Anatomy: lecture,
17 percent; laboratory, 73 percent; seminar, 5 percent; counseling, 2 percent;
and examination, 3 percent. Pathology: lecture, 30 percent; laboratory,
46 percent; seminar, 19 percent; counseling, 2 percent; and examination,
3 percent.
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Faculty/Student Contact Hours. A total of 16,334 faculty/
student contact hours was determined by multiplying, in each subject
area, the hours of instruction per week in each mode by the number
of sections per mode for 100 students. The results of this calcula-
tion are shown in Table CVM-3.

FTE Faculty Requirements for Instruction

Table CVM-4 presents the panelists' determination of the number
of hours considered necessary for preparation and evaluation. per
direct contact hour.

For the purposes of estimating faculty size, the panelists
selected an average work year of 2,000 hours--40 hours a week for
50 weeks.

Table CVM-5 displays the number of FTE basic science faculty
needed for the instruction of veterinary medical" students. Of the
total hours needed for instruction, 40 percent is spent in student
contact time and 60 percent in preparation and evaluation.

FTE Faculty Requirements for Education

In addition to faculty time needed for D.V.M. instruction, the
panelists agreed that basic scientists must spend time on other
activities--most importantly research and instruction of graduate
students. The panelists developed a faculty model of a veterinary
medical school supporting independent programs of research and grad-
uate education. Although these activities could result in indepen-
dent outputs, the constraints of the constructed costs process
limited the size of these activities to a level consistent with an
institution whose primary focus is D.V.M. education. Thus, no
resources were estimated for a large scale research institute or
graduate education program.

The following assumptions were used to translate the 21.4 FTE

faculty needed for D.V.M. instruction--hereafter represented by the
symbol IDvm--to an adequate FTE faculty for an institution in which
there is more than one program, (MP):

- twenty percent of basic science faculty time should be di-
rected toward graduate education. This variable is repre-
sented as IG

- twenty-five percent of total basic science faculty time should
be devoted to research activities (R) in order to produce a
viable, irlependent research program. Included in the 25 per-
cent would be research essential to D.V.M. education (RDVM),
research essential to graduate education (RG), and independent
research (RR) conducted in response to national research
priorities
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Faculty/student
contact hours

(hours x sections)

TABLE CVM-3

Faculty Student Contact Hours by Subject Area
and Ibde of Instruction

Subject area
by mode

Hours of
instruction

Number of
sections per
100 students

Total hours-all
subject areas

Anatomy

7,350 16,334

Lecture 121 1 121
Laboratory 506 6 3,036
Seminar 34 11 374
Counselling 14 100 1,400
Examinations 20 1 20

Total 695 4,951

Microbiology

Lecture 129 1 129
Laboratory 193 6 1,158
Seminar 56 11 616
Counselling 8 100 800
Examinations 16 1 16

Total 402 2,719

Parisitology

Lecture 64 1 64
Laboratory 96 6 576
Seminar 28 11 308
Counselling 4 100 400
Examinations 8 1 8

Total 200 1,356

Pathology

Lecture 169 1 169
Laboratory 270 6 1,620
Seminar 113 11 1,243
Counselling 11 100 1,100
Examination 20 1 20

Total 583 4,152

Pysiology

Lecture 150 1 150
Laboratory 227 6 1,362
Seminar 66 11 726
Counselling 9 100 900
Examination 18 1 18

Total 470 3,156



TABLE CVM-4

Preparation and Evaluation Time per Direct
Contact How by Mbde of Instruction

Mbde of instruction

Preparation and evaluation hours

Per direct
contact hour Total

Total 24,535

Lecture 4.0 2,532

Laboratory 1.5 11,628
Seminar 3.t. 9,801
Counselling 0.0 0

Examinatior. 7.0 574

TABLE CVM-5

FIT Basic Science Faculty Needed for D.V.M. Instruction

(1) Total hours of direct contact time 16,334

(2) Total hours of preparation and evaluation 24,535

(3) Total hours needed for instruction 40,869

(4) Number of FTE's for instruction 20.4
(row 3 + 2,000)
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- a faculty member should spend five percent of his time in
public service/extension activities. These activities
involve the provision of public health and information ser-
vices to the community. This variable is represented as S

- ten percent of a faculty member's time should be spent in
activities related to the administration of the basic
sciences program. This variable is represented by the
symbol A.

As shown in Table CVM-6, the 20.4 FTE basic sciences faculty
represents 40 percent of total faculty FTE's needed for instructing
D.V.M. students. The total faculty requirement is computed by
dividing the 20.4 instructional FTE's by 0.40, giving 51.0 FTE basic
science faculty for the education of veterinary medical students and
other activities. The distribution of these 51.0 FTE's to activities
is displayed in Table CVM-6.

Summary

In the basic sciences session, panelists developed a 2,350 hour
curriculum for a class size of 100 D.V.M. students. They distributed
that time among broad subject areas and defined five modes of in-
struction.

As a result of these judgments 16,334 direct contact hours
between faculty and students were calculated as necessary for the
instruction of D.V.M. students. When preparation and evaluation
time was determined, the total hours needed for instruction increased
to 40,869. Based on a work year of 2,000 hours, 20.4 FTE's are
needed for D.V.M. instruction.

In an institution where independent research alai graduate educa-
tion programs exist along with veterinary medical education, faculty
spend a total of 40 percent of their time instructing D.V.M. students,
20 percent instructing graduate students, 25 percent in research
activities, 5 percent in public service/extension activities, and
10 percent in administration. This institution requires 51.0 FTE
faculty.

Section B

Clinical Sciences Curriculum in Veterinary Medicine

Defining a Curriculum

Length of Time and Subject Areas. The clinical science curric-
ulum is based on 2,370 hours of direct faculty contact in clinical
science instruction for a class size of 100 D.V.M. students. A
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TABLE CV/46

Distribution of FTE Basic Science Faculty Required in
Constructed Veterinary Medical School

Activity MP = ID
vm + IG +R+S+ A

Percent distribution of time 100% = 40% + 20 % + 25% + 5% + 10%

FTE faculty required 51.0 = 20.4 + 10.2 + 12.7 + 2.6 + 5.1



distribution of the hours of instruction among all subject arch,
included in the clinical science curriculum is shown in Table CVM-7.

Modes of Instruction for Clinical Sciences. Five modes of
instruction were defined for each subject area: lecture, laboratory,
conference, supervised patient care and examination. Table CVM-8
summarizes the characteristics of the clinical sciences modes of
instruction.

Faculty/Student Contact Hours. A total of 36,819 faculty/
student contact hours was determined by multiplying, in each subject
area, the hours of instruction per week in each mode by the number
of sections per mode for 100 students. The results of this calcu-
lation are shown in Table CVM-9.

FTE Faculty Requirements for Instruction

Table CVM-10.presents the panelists' determination of the num-
ber of hours considered necessary for preparation and evaluation per
direct contact hour.

For the purposes of estimating faculty size, they then selected
an average work year of 2,000 hours--40 hours a week for 50 weeks.

Table CVM-11 displays the number of FTE clinical sciences
faculty needed for the instruction of veterinary medical students.
Of the total hours needed for instruction, 84 percent are spent in
student contact time and 16 percent in preparation and evaluation.

FTE Faculty Requirements for Education

In addition to faculty time needed for D.V.M. instruction, the
panelists agreed that clinical scientists must spend time on other
activities--most importantly research and consultation. The panel-
ists developed a faculty model of a veterinary medical school with
research and professional consultation components. Although the
research activity could result in an independent output, the con-
straints of the constructed costs process limited its size to a
level consistent with an institution whose primary focus is D.V.M.
education. Moreover, the panelists felt that the research program
would be conducted in conjunction with the house officer education
program.

The following assumptions were used tc translate the 21.9 FTE
faculty needed for D.V.M. instruction--hereafter represented by the
symbol IDvm--to an adequate faculty for an institution in which
there is more than one program, (MP):

- a faculty member in the clinical sciences should spend
50 percent of his time instructing D.V.M. students (IDvm)

- twenty percent of clinical science faculty time should be
devoted to clinical research activities (R). Fifteen per-
cent of that time would involve research conducted with
interns and residents (RI/G); 5 percent would be research
essential to D.V.M. education (RDVM)
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TABLE CVM-7

Distribution of Clinical Sciences Instruction by Subject Areas

Hours of instruction

Subject area Number Percent

Total 370 100

Laboratory medicine a/ 650 28

Medicine 695 29

Obstetrics 177 7

Public health 200 8

Radiology 110 5

Surgery 538 23

a/Includes clinical pathology and services, post-mortem and avian diseases.

TABLE CVM-8

Summary of Characteristics of Clinical Sciences MDdes of Instruction

Percent Faculty/
Mbde of distribution of Number of sections student

instruction student time per 100 students ratio

MINOON.M.1111.1

Lecture 24 1 1 : 100
Laboratory 9 6 1 : 16
Conference 5 11 1 : 9

Supervised patient care 5t: 25 1 : 4
Examinations 5 1 1 : 100
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TABLE CVM-9

Faculty Student Contact Hours by subject Area
4nd 14.x.4a of Instruction

Sut-Ick:t ara
by !mle

Houtl:. of
instruction

Number of
sections per
100 students

Faculty/student
contact hours

(hours x sections)

;'.t.11

hai,q.e.qv
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32 1 32
di( tt .tv 32 6 192

4 VII On q 62 11 682
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Con!..pottot, 27 11 297
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i.x.unin 1 t 1. xl 20 1

,t4 i
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71,

20
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1
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20

Total 1.77 2,236
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!,abi.rator,' 54 6 324
ont4-r..m...t2 7 11 77
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2.5
I.
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20

114.41 2 1 lii 7,Triri

)1;,'

:at'Otlir" 24 1 24
lial.-.)rtt.,toi 18 6 108
Cin,fi.tb,nct. 5 11 55
.;:tirvi -....1 patient care 43 25 1,076
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Total 110 1,283
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TABLE CVM-10

Preparation and EValuation Time per Direct
Contact Hour by Made of Instruction

!bde of instruction

Preparation and evaluation hours

Per direct contact hour Total

Total hours 6,996

Lecture 3.0 1,728

Laboratory 1.5 1,818

Conference 2.0 2,970

Supervised patient care 0.0 0

Examination 4.0 480

TABLE CVM-11

FTE Clinical Science Faculty Needed for D.V.M. Instruction

(1) Total hours of direct contact time 36,819

(2) Total hours of preparation and evaluation 6,996

(3) Total hours needed for instruction 43,815

(4) Number of FTE's for instruction 21.9

(row 3 f 2,000)



twenty percent of a faculty-member's time should be spent
consulting with other professionals on patient referrals.
This variable, represented by the symbol C, is usually not
conducted in the presence of students

- a faculty member should spend five percent of his time in
public service/extension activities. These activities in-
volve the provision of public health and information ser-
vices to the community. This variable is represented by
the symbol S

- five percent of a faculty member's time should be spent in
activities related to the administration of the clinical
sciences program. This variable is represented by the
symbol A

- there is no time provided for the separate instruction of
house officers (interns and residents). House officers are
considered part of the faculty in veterinary medical schools
and the education they receive takes place when faculty
engage in research with them.

As shown in Table CVM-12, the 21.9 FTE clinical science faculty
represent 50 percent of total faculty FTE's needed for instructing
D.V.M. students. The total faculty requirement is computed by
dividing the 21.9 instructional FTE's by 0.50, giving 43.8 FTE clin-
ical science faculty for the education of veterinary medical students
and other activities. The distribution of these 43.8 FTE's by activ-
ity is displayed in Table CVM-12.

Summary

In the clinical sciences session, panelists developed a 2,370
hour curriculum for a class size of 100 D.V.M. students. They
distributed that time among broad subject areas and defined five
modes of instruction.

As a result of these judgments, 36,819 direct contact hours
between faculty and students were calculated as necessary for the
instruction of D.V.M. students. When preparation and evaluation
time was. determined, the total hours needed for clinical sciences
instruction increased to 43,815. Based on a work year of 2,000
hours, 21.9 FTE's are needed for D.V.M. instruction.

In an institution where research and consultation activities
exist along with veterinary medical education, faculty spend a
total of 50 percent of their time instructing D.V.M. students,
20 percent in research activities, 20 percent in consultation with
other professionals, 5 percent in public service/extension activ-
ities, and 5 percent in administration. This institution requires
43.8 FTE clinical faculty.
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TABLE CVM-12

Distribution of FFE Clinical Science Faculty Required in a
Constructed Veterinary Medical School

Activity MP = IDVM + R + C + S + A

Percent distribution of time 100% = 50% + 20% + 20% + 5% + 5%

FTE faculty required 43.8 = 21.9 + 8.8 + 8.8 +. 2.2 + 2.1



Section C

Allocation of Faculty Resources to Programs

After determining the time spent by faculty in the various
activities of a veterinary medical school, the panelists distrib-
uted those 'activities to the programs of D.V.M. education, graduate
education, house officer education, research, and service (including
consultation, and public service/extension activities). Section C
presents the distribution of these activities in both the basic and
clinical disciplines.

Allocating Faculty Resources of the Basic Sciences Program

The activities of the 51.0 basic science FTE's presented in
Table CVM-6 were allocated to the four programs of D.V.M. education,
graduate education, research, and service. As discussed earlier in
Chapter 2, joint activities in the basic sciences program result
from the overlaps between research and D.V.M. education, and research
and graduate education. In the veterinary medical program there is
an additional area of overlap between D.V.M. education and service.
Since there is no obvious way to allocate the costs of faculty time
that contributes to more than one program, the panelists formulated
best judgments as to the distribution of faculty time spent in a
joint activity. Table CVM-13 presents the allocation of basic
science faculty activities to programs.

Allocating joint activities produces the following percentage
distribution of basic science faculty FTE's by program:

D.V.M. education = 56.3% or 28.7 FTE's
Graduate education = 32.9% or 16.8 FTE's
Research 6.9% or 3.5 FTE's
Service 3.9% or 2.0 FTE's

Allocating Faculty Resources to the Clinical Sciences Program

The activities of the 43.8 clinical sciences FTE faculty
presented in Table CVM-12 were allocated to the three programs of
D.V.M. education, house officer education, and service.

The problems of overlapping activities exist for clinical
sciences as well as for basic sciences. Once again, the panelists
formulated best judgments as to the distribution of faculty time
spent in a joint activity. Table CVM-14 presents the allocation of
clinical science faculty activities to programs.
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TABLE CVM-13

Distribution of Basic Science Faculty Activities to Programs

Activity

I

Total

D.V.M. instruction

Graduate instruction

Research

Service

Administration

Number
of FTE's

I

Program distribution

D.V.M.
education

Graduate
education Research Service

51.0 28.7 16.8 3.5 2.0111
20.4 20.4

10.2 10.2

12.7 5.1 5.1 2.5

2,6 1.1 1.6

5.1 2.1 1.5 1.0 0.5



TABLE CVM-14

Distribution of Clinical Sciences Faculty Activities to Programs

Activi ty
Number

of FTE's

Program distribution

D.V.M.
education

House officer
education Service

Total 43.8 27.6 9.2 7.0

D.V.M. infltruction 21.9 21.9

Research 8.8 2.2 6.6

Consultations 8.8 2.2 2.2 4.4

Service 2.2 2.2

Administration 2.1 1.3 0.4 0.4



TABLE CV11-15

Distribution of FTE's in a Constructed Veterinary Medical School

Program

Distribution of FIE faculty

Number Percent

Total 94.8 100%

D.V.M. education 56.3 59.4

Graduate education 16.8 17.7

House officer educatica 9.2 9.7

Research 3.5 3.7

Service 9.0 9.5
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Allocating joint activities produce thi following percentage
distribution of clinical science faculty FTE's by program:

D.V.M. education = 63.0% or 27.6 FTE's
House officer education = 21.0% or 9.2 FTE's
Service = 16.0% or 7.0 FTE's

Summary

Table CVM-15 presents a summary of the distribution of the
basic and clinical science FTE's by program.
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INTRODUCTION TO SEMINAR QUESTIONNAIRE

During the dental education seminar you will be asked

to define the resources -- human, physical, and financial --

that are necessary to provide a "good" undergraduate dental

education. This seminar process is not an effort to develop

a single "normative" type of dental school, nor is it an

effort to design t.n ideal educational environment. Rather,

the purpose of th!_s seminar is, (1) to estimate the resouces

for undergradua,:l dental education, without describing the

detailed structure within which th3se resources are organized;

(2) to highlight and explain to the Congress and others the

complex policy issues that must be considered in estimating

the "annual average per student cost" of undergraduate dental

education; and (3) to provide a reference point -- a constructed

model -- that can be used to explore the determinants of the

variation in costs of undergraduate dental education. The

model that will emerge from this effort will express, explicitly,

the judgments of individuals knowledgeable in the field of

dental education.

During the constructed model process, you will be asked

first to define a "good" dental educational program, by specifying

what areas of knowledge in the basic sciences and what clinical

experiences are necessary to educate a student to the D.D.S.

degree. You will also be asked to specify what types of faculty acti-

vities (reselrch, patient care, service) are necessary to ensure the
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provision of that program, assuming at this point in the model

that faculty spend 10C percent of their time engaged in activities

directly related to undergraduate dental education. Throughout

this questionnaire, activities labeled "instruction" will be

defined narrowly as the sum of direct contact hours and preparation

and evaluation hours.

The second objective of the constructed modeling process is

to define an operational dental school capable of providing the

dental education rogram outlined earlier. This will necessitate

determining the activities and resources that wouldbe utilized

by such an institution in order to produce a viable environment

for dental education. Because of the complexity of these

decisions, the questionnaire asks that you comment separately

on the resource requirements needed in a

institution and one in which certain functions (e.g., basic

sciences instruction are shared with another professional

school.

During these planning phases, numerous quantitative

and qualitative judgments will have to be made. Not only are

these judgments essential to the ultimate design of the model,

but the discussion and arguments which lead up to them are

important in themselves. Thus, the workshop materials and

the discussion sessions at the seminar are designed to translate

qualitative judgments into quantitative decisions about the

scope of resources needed for D.D.S. education.

Attached you will find a questionnaire dealing primarily

with the quantitative judgments necessary for constructing



the model. The questions explore the resource requirements

necessary to carry on a "good" D.D.S. or D.M.D. education program

for a class size of 100 students:

(1) in the basic sciences

(2) in the c13.nical sciences

(3) in the areas of administration and central support

services.

For the purpose of completing the questionnaires, each partici-

pant is assigned to a workshop that will address one of these

three areas in particular detail.

The questionnaire is designed so that you can concent:ate

on the questions related to ycur particular area of expertise.

However, we suggest that you read through all of the sets of

questions before you begin answering any of them. It is

particularly important that all participants understand the

questions to be answered by the administrative group since these

data will IA-. used in pricing out the results of the basic and

clinical sciences workshops at the Seminar.

You will notice that no reference data is enclosed. We

prefer that you draw from your own experience and knowledge

and arrive at judgments that are not influenced by data that

staff has gathered. Resource material will be available

at the seminar for use in comparing panelists' judgments with

real world situations.

The purpose of the worksheets is to derive preliminary

quantitative answers regarding the issues to be considered

on September 19-21. The staff will attempt to combine the

responses into a preliminary consensus, indicating the ranges

cI4,1
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in which answers to specific questions fall without identifying

any individual participant's response. This summary of

responses will provide a basis for discussions on various

policy 'issues -- discussions that will attempt to get at

the fundamental reasoning behind the numerical or quantitative

worksheet answers.

In this regard, should you wish to attach a list of

policy issues that occur to you as you complete the worksheets,

it would provide additional guidance to the staff in preparing

for the issue-oriented discussions.

Pleas.a complete the material for your workshop and return

a copy of your responses. The materials should reach the

Institute of Medicine b Se tember 5 to ive staff sufficient

time to review tile responses and organize them into working

materials for the seminar. It is not necessary that you sign

your completed worksheets, but please identify yourself in

a cover letter so that the staff will know who has responded.

Each question in the attached questionnaire seeks to

explain what is sought in the response. Sample worksheets

for the Basic and Clinical Sciences Questionnaires are found

in TAB E. The figures on the sample sheets are in no way

meant to influence your figures. Extra worksheets are provided

in each section. If you have any questions, please contact

IOM staff members Peter Milgrom at (202) 961 -1888, or Barbara

Cohen at (202) 961-1721.



INTRODUCTION TO BASIC SCIENCES QUESTIONNAIRE

This section consists of six worksheets:

B-1: Number of hours needed for instruction of dental students.

B-2: Number of FTE faculty needed for a D.D.S. education
program.

8-3: Viable faculty size for D.D.S.
standing institution.

B-4: Viable facW.ty size for D.D.S.
sciences center.

B -5: Number of :lerical and technical support personnel
needed to support the faculty specified in B-3.

B-6: Summary Worksheet - provided to record essential
information fcr ease of future reference.

education in a free-

education in a health

Throughout these worksheets it is assumed that:

The institution in which this program will take place
will have a class size of 100 students.

The D.D.S. candidates that this institution aims to produce
are a typical mix of contemporary D.D.S. degree holders
who can pass current licensing examinations.

The institution should produce its share of general
practitioners, specialists and academic dentists.

Sample worksheets for each question can be found in
TAB E . They are provided only to assist in figure
placement. The numbers relate in no way to real situations.

X08

-298-



B
A
S
I
C
 
S
C
I
E
N
C
E
S
 
Q
U
E
S
T
I
O
N
N
A
I
R
E

B
-
1

H
O
W
 
M
A
N
Y
 
H
O
U
R
S
 
A
R
E
 
N
E
E
D
E
D
 
F
O
R
 
I
N
S
T
R
U
C
T
I
O
N
 
O
F
 
D
E
N
T
A
L
 
S
T
U
D
E
N
T
S
 
I
N
 
T
H
E
 
B
A
S
I
C
 
S
C
I
E
N
C
E
S
?

O
n
 
t
h
i
s
 
w
o
r
k
s
h
e
e
t
 
y
o
u
 
s
h
o
u
l
d
 
c
a
l
c
u
l
a
t
e
 
t
h
e
 
t
o
t
a
l
 
c
o
n
t
a
c
t
,
 
p
r
e
p
a
r
a
t
i
o
n
 
a
n
d
 
e
v
a
l
u
a
t
i
o
n
 
h
o
u
r
s

i
n
 
b
a
s
i
c
 
s
c
i
e
n
c
e
s
 
s
u
b
j
e
c
t
 
a
r
e
a
s
 
n
e
c
e
s
s
a
r
y
 
f
o
r
 
t
h
e
 
i
n
s
t
r
u
c
t
i
o
n
 
o
f
 
d
e
n
t
a
l
 
s
t
u
d
e
n
t
s
.

T
h
e

p
u
r
p
o
s
e
 
o
f
 
t
h
i
s
 
c
a
l
c
u
l
a
t
i
o
n
 
i
s
 
t
o
 
i
s
o
l
a
t
e
 
i
n
s
t
r
u
c
t
i
o
n
a
l
 
a
c
t
i
v
i
t
i
e
s
 
s
u
c
h
 
a
s
 
l
e
c
t
u
r
e
s
 
a
n
d

l
a
b
o
r
a
t
o
r
i
e
s
 
f
r
o
m
 
o
t
h
e
r
 
a
c
t
i
v
i
t
i
e
s
 
i
n
 
w
h
i
c
h
 
f
a
c
u
l
t
y

e
n
g
a
g
e
 
w
i
t
h
i
n
 
a
 
d
e
n
t
a
l
 
e
d
u
c
a
t
i
o
n
 
s
e
t
t
i
n
g
.

C
o
l
u
m
n
 
(
1
)
:

W
i
t
h
o
u
t
 
s
p
e
c
i
f
y
i
n
g
 
a
n
 
i
n
s
t
i
t
u
t
i
o
n
a
l
 
o
r
 
d
e
p
a
r
t
m
e
n
t
a
l
 
o
r
g
a
n
i
z
a
t
i
o
n
a
l
 
s
t
r
u
c
t
u
r
e
,

l
i
s
t
 
t
h
e
 
b
a
s
i
c
 
s
c
i
e
n
c
e
s
 
s
u
b
j
e
c
t
 
a
r
e
a
s
 
t
h
a
t
 
m
u
s
t
 
b
e
 
c
o
v
e
r
e
d
 
b
y
a
 
d
e
n
t
a
l
 
s
t
u
d
e
n
t

t
o
 
q
u
a
l
i
f
y
 
f
o
r
 
t
h
e
 
D
.
D
.
S
.
 
d
e
g
r
e
e
.

W
e
 
s
u
g
g
e
s
t
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
s
u
b
j
e
c
t
 
a
r
e
a
s
:

a
n
a
t
o
m
y
,
 
b
i
o
c
h
e
m
i
s
t
r
y
,
 
h
i
s
t
o
l
o
g
y
,
 
m
i
c
r
o
b
i
o
l
o
g
y
,
 
p
h
y
s
i
o
l
o
g
y
,
 
p
a
t
h
o
l
o
g
y
,
 
a
n
d

p
h
a
r
m
a
c
o
l
o
g
y
.

Y
o
u
 
m
a
y
 
a
d
d
 
o
t
h
e
r
 
s
u
b
j
e
c
t
s
 
i
n
c
l
u
d
i
n
g
 
e
l
e
c
t
i
v
e
 
a
r
e
a
s
 
t
h
a
t
 
y
o
u

b
e
l
i
e
v
e
 
t
o
 
b
e
 
e
s
s
e
n
t
i
a
l
,
 
b
u
t
 
y
o
u
 
s
h
o
u
l
d
 
n
o
t
 
l
i
s
t
 
i
n
d
i
v
i
d
u
a
l

c
o
u
r
s
e
s
 
w
i
t
h
i
n

a
 
s
u
b
j
e
c
t
 
a
r
e
a
.

R
e
c
o
r
d
 
t
h
e
 
l
i
s
t
 
o
f
 
s
u
b
j
e
c
t
 
a
r
e
a
s
 
i
n
 
C
o
l
u
m
n
 
(
1
)
 
o
f
 
t
h
e
 
S
u
m
m
a
r
y

W
o
r
k
s
h
e
e
t
 
(
B
-
6
)
.

C
o
l
u
m
n
 
(
2
)
:

F
o
r
 
e
a
c
h
 
s
u
b
j
e
c
t
 
a
r
e
a
 
l
i
s
t
e
d
,
 
s
p
e
c
i
f
y
 
t
h
e
 
t
o
t
a
l
 
h
o
u
r
s
 
o
f
 
i
n
s
t
r
u
c
t
i
o
n
 
t
h
a
t

s
h
o
u
l
d
 
b
e
 
p
r
o
v
i
d
e
d
 
a
n
d
 
d
i
s
t
r
i
b
u
t
e
 
t
h
e
s
e
 
h
o
u
r
s
 
b
y
 
t
y
p
e
 
o
f
 
i
n
s
t
r
u
c
t
i
o
n
a
l
 
m
o
d
e
,

(
e
.
g
.
 
l
e
c
t
u
r
e
,
 
c
o
n
f
e
r
e
n
c
e
,
 
s
u
p
e
r
v
i
s
e
d
 
s
e
l
f
 
i
n
s
t
r
u
c
t
i
o
n
,
 
l
a
b
o
r
a
t
o
r
y
,
 
s
e
m
i
n
a
r
,

c
o
u
n
s
e
l
i
n
g
,
 
a
n
d
 
t
u
t
o
r
i
a
l
 
w
i
t
h
 
e
d
u
c
a
t
i
o
n
a
l
l
y
 
d
i
s
a
d
v
a
n
t
a
g
e
d
 
s
t
u
d
e
n
t
s
)
.

C
o
l
u
m
n
 
(
3
)
:

S
i
n
c
e
 
f
o
r
 
s
o
m
e
 
m
o
d
e
s
 
t
h
e
 
s
t
u
d
e
n
t
 
b
o
d
y
 
w
i
l
l
 
h
a
v
e
 
t
o
 
b
e
 
b
r
o
k
e
n
u
p
 
i
n
t
o
 
s
m
a
l
l

g
r
o
u
p
s
,
 
d
e
c
i
d
e
 
w
h
a
t
 
s
i
z
e
 
g
r
o
u
p
 
o
f
 
s
t
u
d
e
n
t
s
 
i
s
 
r
e
a
s
o
n
a
b
l
e
 
i
n
 
e
a
c
h
 
m
o
d
e
 
f
o
r

e
a
c
h
 
s
u
b
j
e
c
t
 
a
r
e
a
.

D
i
v
i
d
e
 
t
h
e
 
1
0
0
 
s
t
u
d
e
n
t
s
 
b
y
 
t
h
e
s
e
 
n
u
m
b
e
r
s
 
a
n
d
 
i
n
d
i
c
a
t
e

t
h
e
 
n
u
m
b
e
r
 
o
f
 
s
e
c
t
i
o
n
s
 
r
e
q
u
i
r
e
d
 
f
o
r
 
e
a
c
h
 
t
y
p
e
 
o
f
 
i
n
s
t
r
u
c
t
i
o
n
a
l
 
m
o
d
e
.

C
o
l
u
m
n
 
(
4
)
:

M
u
l
t
i
p
l
y
 
C
o
l
u
m
n
 
(
2
)
 
b
y
 
C
o
l
u
m
n
 
(
3
)
 
t
o
 
c
o
m
p
u
t
e
 
t
h
e
 
h
o
u
r
s
 
o
f
 
i
n
s
t
r
u
c
t
i
o
n
 
r
e
q
u
i
r
e
d

b
y
 
m
o
d
e
.

T
h
i
s
 
t
o
t
a
l
 
r
e
p
r
e
s
e
n
t
s

t
h
e
 
t
o
t
a
l
 
h
o
u
r
s
 
o
f
 
d
i
r
e
c
t
 
f
a
c
u
l
t
y
 
c
o
n
t
a
c
t

t
i
m
e
 
w
i
t
h
 
d
e
n
t
a
l
 
s
t
u
d
e
n
t
s
.

T
o
t
a
l
 
t
h
e
 
m
o
d
e
s
 
i
n
 
e
a
c
h
 
s
u
b
j
e
c
t
 
a
r
e
a
.

C
o
l
u
m
n
 
(
5
)
:

E
s
t
i
m
a
t
e
 
t
h
e
 
t
o
t
,
1
1
 
a
m
o
u
n
t
 
o
f
 
p
r
e
p
a
r
a
t
i
o
n
 
a
n
d
 
e
v
a
l
u
a
t
i
o
n
 
t
i
m
e
 
(
e
.
g
.
 
t
i
m
e
 
s
p
e
n
t

i
n
 
d
i
r
e
c
t
 
p
r
e
p
a
r
a
t
i
o
n
 
o
f
 
l
e
c
t
u
r
e
s
 
a
n
d
 
l
a
b
o
r
a
t
o
r
i
e
s
,
 
i
n
 
b
a
c
k
g
r
o
u
n
d
 
r
e
a
d
i
n
g
 
i
n

a
r
e
a
s
 
o
f
 
i
n
s
t
r
u
c
t
i
o
n
,
 
i
n
 
p
r
e
p
a
r
a
t
i
o
n
 
o
f
 
s
e
l
f
 
i
n
s
t
r
u
c
t
i
o
n
 
m
a
t
e
r
i
a
l
s
,
 
i
n
 
p
r
e
p
a
r
i
n
g

a
n
d
 
g
r
a
d
i
n
g
 
e
x
a
m
i
n
a
t
i
o
n
s
)
 
r
e
q
u
i
r
e
d
 
b
y
 
t
h
e
 
a
v
e
r
a
g
e
 
f
a
c
u
l
t
,
 
m
e
m
b
e
r
 
t
o
 
c
a
r
r
y
 
o
u
t

h
i
s
 
r
o
l
e
 
a
s
 
i
n
s
t
r
u
c
t
o
r
 
i
n
 
e
a
c
h
 
s
u
b
j
e
c
t
 
a
r
e
a
.

I
n
 
t
h
e
 
d
i
s
c
u
s
s
i
o
n
 
a
r
e
a

b
e
l
o
w
,
 
i
n
d
i
c
a
t
e
 
c
l
e
a
r
l
y
 
t
h
e
 
r
e
a
s
o
n
i
n
g
 
b
y
 
w
h
i
c
h
 
y
o
u
 
a
r
r
i
v
e
d
 
a
t
 
t
h
i
s
 
t
o
t
a
l
.

F
o
r
 
e
x
a
m
p
l
e
,
 
e
x
p
l
a
i
n
 
i
n
 
d
e
t
a
i
l
 
h
o
w

m
a
n
y
 
h
o
u
r
s
 
o
f

p
r
e
p
a
r
a
t
i
o
n
 
a
n
d
 
e
v
a
l
u
a
t
i
o
n

a
r
e
 
n
e
e
d
e
d
 
f
o
r
 
e
a
c
h
 
h
o
u
r
 
o
f
 
l
e
c
t
u
r
e
,
 
c
o
n
f
e
r
e
n
c
e
 
o
r
 
l
a
b
o
r
a
t
o
r
y
.

C
o
l
u
m
n
 
(
6
)
:

A
d
d
 
C
o
l
u
m
n
 
(
4
)
 
a
n
d
 
C
o
l
u
m
n
 
(
5
)
 
i
n
 
e
a
c
h
 
s
u
b
j
e
c
t
 
a
r
e
a
 
t
o
 
a
r
r
i
v
e
 
a
t
 
t
h
e
 
t
o
t
a
l

h
o
u
r
s
 
o
f
 
f
a
c
u
l
t
y
 
t
i
m
e
 
n
e
e
d
e
d
 
f
o
r
 
i
n
s
t
r
u
c
t
i
o
n
 
o
f
 
d
e
n
t
a
l
 
s
t
u
d
e
n
t
s
 
i
n
 
t
h
e

B
a
s
i
c
 
S
c
i
e
n
c
e
s
.

R
e
c
o
r
d
 
t
h
e
s
e
 
t
o
t
a
l
s
 
i
n
 
C
o
l
u
m
n

2
o
f
 
t
 
e
 
S
u
m
m
a
r
y

o
r
 
s
h
e
e
t
.



B
A
S
I
C
 
S
C
I
E
N
C
E
S
-
1
 
W
O
R
K
S
H
E
E
T

N
u
m
b
e
r
 
c
f
 
H
o
u
r
s
 
o
f
 
F
a
c
u
l
t
y
 
T
i
m
e
 
N
e
e
d
e
d

f
o
r
 
I
n
s
t
r
u
c
t
i
o
n
 
o
f
 
D
e
n
t
a
l
 
S
t
u
d
e
n
t
s

i
n
 
t
h
e
 
B
a
s
i
c
 
S
c
i
e
n
c
e
s

(
1
)

S
u
b
j
e
c
t
 
A
r
e
a
s

(
2
)

H
o
u
r
s
 
o
f

i
n
s
t
r
u
c
t
i
o
n

b
y
 
m
o
d
e

(
3
)

N
u
m
b
e
r
 
o
f

s
e
c
t
i
o
n
s

p
e
r
 
1
0
0

s
t
u
d
e
n
t
s

(
4
)

T
o
t
a
l
 
h
o
u
r
s
 
o
f

d
i
r
e
c
t
 
f
a
c
u
l
t
y

c
o
n
t
a
c
t
 
t
i
m
e

f
o
r
 
i
n
s
t
r
u
c
t
i
z
,
:
.

C
o
l
u
m
n
 
(
2
)
 
x

C
o
l
u
m
n
 
(
3
)

(
5
)

T
o
t
a
l
 
h
o
u
r
s
 
o
f

p
r
e
p
a
r
a
t
i
o
n
 
a
n
d

e
v
a
l
u
a
t
i
o
n

n
e
e
z
i
n
.
.
.
.
1
 
f
o
r

i
n
s
t
r
u
c
t
i
o
n

(
6
)

T
o
t
a
l
 
h
o
u
r
s
 
o
f

f
a
c
u
l
t
y
 
t
i
m
e

f
o
r
 
i
n
s
t
r
u
c
t
i
o
n

C
o
l
u
m
n
 
(
4
)
 
+

C
o
l
u
m
n
 
(
5
)

D
i
s
c
u
s
s
i
o
n
 
A
r
e
a
:



B
-
2

H
O
W
 
M
A
N
Y
 
F
T
E

P
F
Q
U
I
R
E
D
,
 
(
1
)
 
A
S
S
U
M
I
N
G
 
A
 
F
A
C
U
L
T
Y
 
M
E
M
B
E
R
 
O
N
L
Y
 
E
N
G
A
G
E
S
 
I
N
 
)
E
N
T
A
L

I
N
S
T
R
U
C
T
I
O
N
,
 
(
2
)
 
A
S
S
U
M
I
N
G
 
A
 
F
A
C
U
L
T
Y
 
M
E
M
B
E
R
 
M
U
S
T
 
E
N
G
A
G
E
 
I
N
 
S
O
M
E
 
R
E
S
E
A
R
C
H

A
N
D
 
A
D
M
I
N
I
S
T
R
A
T
I
O
N

T
O
 
P
E
R
F
O
R
M
 
A
D
E
Q
U
A
T
E
L
Y
 
H
I
S
 
I
N
S
T
R
U
C
T
I
O
N
A
L
 
A
C
T
I
V
I
T
I
E
S
?

O
n
 
t
h
i
s
 
w
o
r
k
s
h
e
e
t
 
y
o
u
 
s
h
o
u
l
d
 
c
a
l
c
u
l
a
t
e
 
t
h
e
 
a
m
o
u
n
t
 
o
f
 
t
i
m
e
 
f
a
c
u
l
t
y

m
e
m
b
e
r
s
 
s
p
e
n
d
 
i
n
 
n
o
n
-

c
o
n
t
a
c
t
 
a
c
t
i
v
i
t
i
e
s
,
 
o
t
h
e
r
 
t
h
a
n
 
p
r
e
p
a
r
a
t
i
o
n
 
a
n
d
 
e
v
a
l
u
a
t
i
o
n
,
 
d
i
r
e
c
t
l
y
 
r
e
l
a
t
e
d

a
n
d
 
i
n
t
r
i
n
s
i
c

t
o
 
t
h
e
 
e
d
u
c
a
t
i
o
n
 
o
f
 
d
e
n
t
a
l
 
s
t
u
d
e
n
t
s
.

F
o
r
 
e
x
a
m
p
l
e
,
 
w
h
i
l
e
 
a
 
b
a
s
i
c
 
s
c
i
e
n
t
i
s
t
 
m
i
g
h
t
 
c
o
n
d
u
c
t

a
.
g
r
e
a
t
 
d
e
a
l
 
o
f
 
r
e
s
e
a
r
c
h
,
 
n
o
t
 
a
l
l
 
o
f
 
i
t
 
m
i
g
h
t
 
b
e
 
e
s
s
e
n
t
i
a
l

t
o
 
h
i
s
 
a
b
i
l
i
t
y
 
t
o
 
f
u
n
c
t
i
o
n
 
a
s
 
a
n

e
f
f
e
c
t
i
v
e
 
t
e
a
c
h
e
r
.

W
h
a
t
 
i
s
 
b
e
i
n
g
 
s
o
u
g
h
t
 
h
e
r
e
 
i
s
 
a
 
j
u
d
g
m
e
n
t
 
a
s
 
t
o
 
w
h
a
t
 
p
e
r
c
e
n
t
a
g
e
 
o
f
a

f
a
c
u
l
t
y
 
m
e
m
b
e
r
'
s
 
t
i
m
e
 
(
c
o
n
v
e
r
t
e
d
 
t
o
 
h
o
u
r
s
)
 
i
s
 
r
e
l
a
t
e
d

t
o
 
h
i
s
 
r
o
l
e
 
a
s
 
a
n
 
i
n
s
t
r
u
c
t
o
r
 
o
f
 
d
e
n
t
a
l

s
t
u
d
 
"
n
t
s
 
i
n
 
t
h
e
 
s
e
n
s
e
 
t
h
a
t
 
w
i
t
h
o
u
t
 
t
h
a
t
 
m
i
n
i
m
a
l

a
m
o
u
n
t
 
o
f
 
t
i
m
e
 
s
p
e
n
t
 
i
n
.
r
e
s
e
a
r
c
h
 
t
h
e
 
f
a
c
u
l
t
y

m
e
m
b
e
r
 
w
o
u
l
d
 
b
e
 
u
n
a
b
l
e
 
t
o
 
p
r
o
v
i
d
e
 
g
o
o
d
 
d
e
n
t
a
l
 
i
n
s
t
r
u
c
t
i
o
n
.

C
o
l
u
m
n
 
(
1
)
:

C
o
l
u
m
n
 
(
2
)
:

C
o
l
u
m
n
 
(
3
)
:

E
n
t
e
r
 
f
r
o
m
 
C
o
l
u
m
n
s
 
(
1
)
 
a
n
d
 
(
2
)
 
o
f
 
t
h
e
 
S
u
m
m
a
r
y
 
W
o
r
k
s
h
e
e
t
 
(
8
-
6
)
 
t
h
e
 
t
o
t
a
l

h
o
u
r
s

o
f
 
f
a
c
u
l
t
y
 
t
i
m
e
 
f
o
r
 
i
n
s
t
r
u
c
t
i
o
n
 
b
y
 
s
u
b
j
e
c
t

a
r
e
a
.

C
a
l
c
u
l
a
t
e
 
f
o
r
 
e
a
c
h
 
s
u
b
j
e
c
t
 
a
r
e
a
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
F
T
E
 
(
f
u
l
l
-
t
i
m
e
 
e
q
u
i
v
a
l
e
n
t
)
 
f
a
c
u
l
t
y

r
e
q
u
i
r
e
d
 
t
o
 
p
r
o
v
i
d
e
 
t
h
e
 
t
o
t
a
l
 
n
u
m
b
e
r
 
o
f
'
i
n
s
t
r
u
c
t
i
c
n
 
h
o
u
r
s
 
b
y
 
d
i
v
i
d
i
n
g

C
o
l
u
m
n
 
(
1
)

b
y
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
m
a
n
-
h
o
u
r
s
 
i
n
 
a

m
a
n
-
y
e
a
r
.

F
o
r
 
t
h
e
 
p
u
r
p
o
s
e
s
 
o
f
 
t
h
i
s
 
e
x
e
r
c
i
s
e
,

u
s
e
 
2
0
0
0
 
h
o
u
r
s
 
a
s
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
m
a
n
 
-
 
h
o
u
r
s
.
 
i
n
 
a
 
m
a
n
-
y
e
a
r
.

(
I
f
 
y
o
u
 
b
e
l
i
e
v
e
 
t
h
a
t

a
n
o
t
h
e
r
 
f
i
g
u
r
e
 
m
o
r
e
 
a
c
c
u
r
a
t
e
l
y
 
r
e
f
l
e
c
t
s
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
m
a
n
-
h
o
u
r
s
 
t
h
a
t

a
 
b
a
s
i
c

s
c
i
e
n
c
e
s
 
f
a
c
u
l
t
y
 
m
e
m
b
e
r
 
w
o
r
k
s
,
 
d
i
s
c
u
s
s
 
t
h
i
s
 
i
n
 
t
h
e

a
r
e
a
 
p
r
o
v
i
d
e
d
 
f
o
r
 
c
o
m
m
e
n
t
s
.
)

E
s
t
i
m
a
t
e
 
t
h
e
 
a
m
o
u
n
t
 
o
f
 
n
o
n
-
c
o
n
t
a
c
t
 
f
a
c
u
l
t
y
 
h
o
u
r
s
,
 
e
x
c
l
u
d
i
n
g
 
p
r
e
p
a
r
a
t
i
o
n
 
a
n
d

e
v
a
l
u
a
t
i
o
n
,
 
r
e
q
u
i
r
e
d
 
b
y
 
t
h
e
 
a
v
e
r
a
g
e
 
f
a
c
u
l
t
y
 
m
e
m
b
e
r

t
o
 
c
a
r
r
y
 
o
u
t
 
h
i
s
 
r
o
l
e
 
a
s

a
n
 
i
n
s
t
r
u
c
t
o
r
.

T
h
i
s
 
i
n
c
l
u
d
e
s
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
a
c
t
i
v
i
t
i
e
s
:

a
.

R
e
s
e
a
r
c
h
 
d
i
r
e
c
t
l
y
 
r
e
l
a
t
e
d
 
t
o
 
t
e
a
c
h
i
n
g
 
u
n
d
e
r
g
r
a
d
u
a
t
e
s
.

b
.

A
d
m
i
n
i
s
t
r
a
t
i
v
e
 
d
u
t
i
e
s
 
r
e
l
a
t
e
d
 
t
o
 
i
n
s
t
r
u
c
t
i
o
n
 
(
e
.
g
.
,
 
c
u
r
r
i
c
u
l
u
m
 
p
l
a
n
n
i
n
g
,

w
r
i
t
i
n
g
 
l
e
t
t
e
r
s
 
o
f
 
r
e
c
o
m
m
e
n
d
a
t
i
o
n
 
f
o
r
 
s
t
u
d
e
n
t
s
,
 
t
r
a
v
e
l
 
r
e
l
a
t
e
d
t
o
 
t
e
a
c
h
i
n
g
)

c
.

O
t
h
e
r
 
a
c
t
i
v
i
t
i
e
s
 
n
o
t
 
i
n
c
l
u
d
e
d
 
i
n
 
o
n
e
 
o
f
 
t
h
e
 
a
b
o
v
e
 
c
a
t
e
g
o
r
i
e
s
.

P
l
e
a
s
e
 
s
p
e
c
i
f
y
.

C
o
l
u
m
n
 
(
4
)
:

C
a
l
c
u
l
a
t
e
 
t
h
e
 
t
o
t
a
l
 
a
m
o
u
n
t
 
o
f
 
n
o
n
-
c
o
n
t
a
c
t
 
f
a
c
u
l
t
y
 
t
i
m
e
 
b
y
 
a
d
d
i
n
g

(
3
a
)
 
+
 
(
3
b
)
 
+
 
(
3
c
)
.

C
o
l
u
m
n
 
(
5
)
:

A
d
d
 
C
o
l
u
m
n
 
(
1
)
 
a
n
d
 
C
o
l
u
m
n
 
(
4
)
 
t
o
 
a
r
r
i
v
e
 
a
t
 
t
h
e
 
t
o
t
a
l
 
n
u
m
b
e
r
 
o
f
 
h
o
u
r
s
 
o
f
 
f
a
c
u
l
t
y

t
i
m
e
 
n
e
e
d
e
d
 
f
o
r
 
d
e
n
t
a
l
 
e
d
u
c
a
t
i
o
n
.

C
o
l
u
m
n
 
(
6
)
:

D
i
v
i
d
e
 
C
o
l
u
m
n
 
(
5
)
 
b
y
 
2
0
0
0
 
t
o
 
c
o
m
p
u
t
e
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
F
T
E
 
f
a
c
u
l
t
y
 
n
e
e
d
e
d
f
o
r

u
n
d
e
r
g
r
a
d
u
a
t
e
 
d
e
n
t
a
l
 
e
d
u
c
a
t
i
o
n
.

T
h
e
 
q
u
o
t
i
e
n
t
 
w
i
l
l
 
r
e
p
r
e
s
e
n
t
,
.
 
i
n
 
F
T
E

t
e
r
m
i
n
o
l
o
g
y
,
 
t
h
e
 
n
u
i
r
t
e
r
 
o
f
 
f
a
c
u
l
t
y
'
 
r
e
q
u
i
r
e
d
 
t
o
 
p
r
o
v
i
d
e

a
 
d
e
n
t
a
l
 
b
a
s
i
c

s
c
i
e
n
c
e
s
 
e
d
u
c
a
t
i
o
n
 
p
r
o
g
r
a
m
,
 
r
a
t
h
e
r
 
t
h
a
n
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
r
e
a
l
 
i
n
d
i
v
i
d
u
a
l
s
.

E
n
t
e
r
 
t
h
i
s
 
q
u
o
t
i
e
n
t
 
i
n
 
C
o
l
u
m
n
 
(
3
)
 
o
f
 
t
h
e
 
S
u
m
m
a
r
y
 
W
o
r
k
s
h
e
e
t
.



B
A
S
I
C
 
S
C
I
E
.
C
E
S
-
2
 
W
O
R
K
S
H
E
E
T

N
u
m
b
e
r
 
o
f
 
F
T
E
 
F
a
c
u
l
t
y
 
N
e
e
d
e
d
 
f
o
r
 
D
e
n
t
a
l
 
E
d
u
c
a
t
i
o
n

(
1
)

T
o
t
a
l
 
h
o
u
r
s
 
o
f
 
f
a
c
u
l
t
y

t
i
m
e
 
f
o
r
 
i
n
s
t
r
u
c
t
i
o
n

b
y
 
s
u
b
j
e
c
t
 
a
r
e
a
 
(
f
r
o
m

S
u
m
m
a
r
y
 
W
o
r
k
s
h
e
e
t
,
 
B
-
6

C
o
l
u
m
n
s
 
1
 
&
 
2
)

(
2
)

F
T
E
 
f
a
c
u
l
t
y

n
e
e
d
e
d
 
t
o

p
r
o
v
i
d
e

i
n
s
t
r
u
c
t
i
o
n

C
o
l
u
m
n
 
(
1
)

2
0
0
0

3

N
o
n
-
c
o
n
t
a
c
t
 
f
a
c
u
l
t
y
 
h
o
u
r
s

f
o
r
 
d
e
n
t
a
l
 
e
d
u
c
a
t
i
o
n

T
o
t
a
l
 
h
o
u
r
s

o
f
 
n
o
n
-

c
o
n
t
a
c
t

f
a
c
u
l
t
y
 
t
i
m
e

C
o
l
u
m
n
s
 
(
3
a
)

+
 
(
3
b
)
 
+

(
3
c
)

T
o
t
a
l
 
h
o
u
r
s

o
f
 
f
a
c
u
l
t
y

t
i
m
e
 
f
o
r

d
e
n
t
a
l

e
d
u
c
a
t
i
o
n

C
o
l
u
m
n
 
(
1
)

+
 
C
o
l
u
m
n
 
(
4
)

F
T
E
 
f
a
c
u
l
t
y

n
e
e
d
e
d
 
f
o
r

d
e
n
t
a
l

e
d
u
c
a
t
i
o
n

C
o
l
u
m
n
 
(
S
)

+
 
2
0
0
0

(
a
)

R
e
s
e
a
r
c
h

(
b
)

A
d
m
i
n
i
s
-

t
r
a
t
i
o
n

(
c
)

O
t
h
e
r

1

D
i
s
c
u
s
s
i
o
n
 
A
r
e
a
:



B
-
3

W
H
A
T
 
I
S
 
T
H
E
 
M
I
N
I
M
U
M
 
V
I
A
B
L
E
 
F
A
C
U
L
T
Y
 
S
I
Z
E
 
N
E
E
D
E
D
 
T
O
 
C
A
R
R
Y
 
O
N
 
A
 
D
E
N
T
A
L
 
E
D
U
C
A
T
I
O
N

P
R
O
G
R
A
M
 
A
N
D
 
R
E
L
A
T
E
D
 
A
C
T
I
V
I
T
I
E
S
 
I
N
 
A
 
F
R
E
E
-
S
T
A
N
D
I
N
G
 
I
N
S
T
I
T
U
T
I
O
N
A
L
 
S
E
T
T
I
N
G
?

O
n
 
t
h
i
s
 
w
o
r
k
s
h
e
e
t
,
 
y
o
u
 
s
h
o
u
l
d
 
c
o
n
v
e
r
t
 
F
T
E
 
f
a
c
u
l
t
y
 
t
o
 
"
r
e
a
l
"
 
f
a
c
u
l
t
y
 
a
n
d
 
a
r
r
i
v
e
 
a
t
 
a
 
m
i
n
i
m
u
m

v
i
a
b
l
e
 
f
a
c
u
l
t
y
 
s
i
z
e
.

T
h
i
s
 
c
a
l
c
u
l
a
t
i
o
n
 
r
e
c
o
g
n
i
z
e
s
 
t
h
a
t
:

o
 
t
h
e
r
e
 
i
s
 
a
 
"
c
r
i
t
i
c
a
l
 
m
a
s
s
"
 
o
f
 
f
a
c
u
l
t
y
 
n
e
e
d
e
d
 
i
n
 
e
a
c
h
 
s
u
b
j
e
c
t
 
a
r
e
a
 
t
o
 
e
n
s
u
r
e

c
o
v
e
r
a
g
e
 
i
n
 
a
l
l
 
o
f
 
t
h
e
 
m
a
j
o
r
 
b
a
s
i
c
 
s
c
i
e
n
c
e
s
 
a
n
d
 
t
o
 
p
r
o
v
i
d
e
 
a
n
 
a
d
e
q
u
a
t
e

i
n
t
e
l
l
e
c
t
u
a
l
 
e
n
v
i
r
o
n
m
e
n
t
.

o
 
f
a
c
u
l
t
y
 
m
e
m
b
e
r
s
 
e
n
g
a
g
e
 
i
n
 
m
a
n
y
 
a
c
t
i
v
i
t
i
e
s
 
o
t
h
e
r
 
t
h
a
n
 
t
h
o
s
e
 
d
i
r
e
c
t
l
y
 
r
e
l
a
t
e
d
 
t
o
 
u
n
d
e
r
-

g
r
a
d
u
a
t
e
 
d
e
n
t
a
l
 
e
d
u
c
a
t
i
o
n
,
 
s
u
c
h
 
a
s
 
i
n
d
e
p
e
n
d
e
n
t
 
r
e
s
e
a
r
c
h
,
 
p
u
b
l
i
c
 
s
e
r
v
i
c
e
 
a
c
t
i
v
i
t
i
e
s
,
 
a
n
d

t
e
a
c
h
i
n
g
 
g
r
a
d
u
a
t
e
 
a
n
d
 
p
o
s
t
g
r
a
d
u
a
t
e
 
s
t
u
d
e
n
t
s
.

o
 
a
 
f
a
c
u
l
t
y
 
m
e
m
b
e
r
'
s
 
t
e
a
c
h
i
n
g
 
l
o
a
d
,
 
p
r
e
p
a
r
a
t
i
o
n
 
t
i
m
e
,
 
a
n
d
 
o
t
h
e
r
 
r
e
s
p
o
n
s
i
b
i
l
i
t
i
e
s
 
m
a
y
 
v
a
r
y
.

F
o
r
 
t
h
e
 
p
u
r
p
o
s
e
s
 
o
f
 
t
h
i
s
 
w
o
r
k
s
h
e
e
t
,
 
y
o
u
 
s
h
o
u
l
d
 
a
s
s
u
m
e
 
t
h
a
t
 
t
h
e
 
d
e
n
t
a
l
 
s
c
h
o
o
l
 
m
o
d
e
l
 
y
o
u
 
a
r
e

c
o
n
s
t
r
u
c
t
i
n
g
 
i
s
 
a
 
f
r
e
e
-
s
t
a
n
d
i
n
g
 
i
n
s
t
i
t
u
t
i
o
n
.

Y
o
u
 
m
u
s
t
,
 
t
h
e
r
e
f
o
r
e
,
 
p
r
o
v
i
d
e
 
a
l
l
 
b
a
s
i
c

s
c
i
e
n
c
e
 
i
n
s
t
r
u
c
t
i
o
n
 
w
i
t
h
 
d
e
n
t
a
l
 
s
c
h
o
o
l
 
f
a
c
u
l
t
y
.

C
o
l
u
m
n
 
(
1
)
:

E
n
t
e
r
,
 
f
r
o
m
 
C
o
l
u
m
n
s
 
(
1
)
 
a
n
d
 
(
3
)
 
o
f
 
t
h
e
 
S
u
m
m
a
r
y
 
W
o
r
k
s
h
e
e
t
 
(
B
-
6
)
,
 
t
h
e
 
n
u
m
b
e
r

o
f
 
F
T
E
 
f
a
c
u
l
t
y
 
n
e
e
d
e
d
 
f
o
r
 
d
e
n
t
a
l
 
e
d
u
c
a
t
i
o
n
 
b
y
 
s
u
b
j
e
c
t
 
a
r
e
a
.

C
o
l
u
m
n
 
(
2
)
:

B
a
s
e
d
 
o
n
 
t
h
e
 
c
o
n
s
i
d
e
r
a
t
i
o
n
s
 
s
p
e
c
i
f
i
e
d
 
a
b
o
v
e
 
(
a
n
d
 
o
t
h
e
r
 
c
r
i
t
e
r
i
a
 
w
h
i
c
h
 
y
o
u

f
e
e
l
 
a
r
e
 
i
m
p
o
r
t
a
n
t
)
,
 
c
a
l
c
u
l
a
t
e
 
w
h
a
t
 
y
o
u
 
b
e
l
i
e
v
e
 
t
o
 
b
e
 
r
e
a
s
o
n
a
b
l
e
 
n
u
m
b
e
r
s
 
f
o
r

v
i
a
b
l
e
 
f
a
c
u
l
t
y
 
s
i
z
e
 
i
n
 
e
a
c
h
 
s
u
b
j
e
c
t
 
a
r
e
a
.

E
n
t
e
r
 
t
h
i
s
 
t
o
t
a
l
 
i
n
 
C
o
l
u
m
n
 
(
2
)
,

g
i
i
f
f
-
T
E
 
C
o
l
u
m
n
 
(
4
)
 
o
f
 
y
o
u
r
 
S
u
m
m
a
r
y
 
W
o
r
k
s
h
e
e
t
 
(
B
-
6
)
.

C
o
l
u
m
n
 
(
3
)
:

E
x
p
l
a
i
n
 
t
h
e
 
r
e
a
s
o
n
s
 
f
o
r
 
y
o
u
r
 
e
s
t
i
m
a
t
e
s
 
a
n
d
 
w
h
a
t
 
f
a
c
t
o
r
s
 
c
a
u
s
e
 
y
o
u
 
t
o
 
c
h
a
n
g
e

t
h
e
 
n
u
m
b
e
r
 
o
f
 
f
a
c
u
l
t
y
 
f
r
o
m
 
t
h
e
 
F
T
E
 
n
u
m
b
e
r
 
s
h
o
w
n
 
i
n
 
C
o
l
u
m
n
 
(
1
)
.

D
i
s
c
u
s
s
i
o
n
 
A
r
e
a
:

S
p
e
c
i
f
y
 
(
1
)
 
w
h
a
t
 
p
e
r
c
e
n
t
 
o
f
 
t
h
e
 
v
i
a
b
l
e
 
f
a
c
u
l
t
y
 
c
a
n
 
b
e
 
e
x
p
e
c
t
e
d
 
t
o
 
b
e

f
u
l
l
-
t
i
m
e
 
a
n
d
 
w
h
a
t
 
p
e
r
c
e
n
t
 
p
a
r
t
-
t
i
m
e
,
 
(
2
)
 
w
h
e
t
h
e
r
 
c
l
i
n
i
c
i
a
n
s
 
c
o
u
l
d

t
e
a
c
h
 
b
a
s
i
c
 
s
c
i
e
n
c
e
s
 
s
u
b
j
e
c
t
s
 
o
r
 
v
i
c
e
 
v
e
r
s
a
,
 
a
n
d
 
(
3
)
 
t
o
 
w
h
a
t
 
e
x
t
e
n
t

t
h
i
s
 
w
o
u
l
d
 
a
l
t
e
r
 
v
i
a
b
l
e
 
f
a
c
u
l
t
y
 
s
i
z
e
.



B
A
S
I
C
 
S
C
I
E
N
C
E
S
-
3
 
W
O
R
K
S
H
E
E
T

V
i
a
b
l
e
 
F
a
c
u
l
t
y
 
S
i
z
e
 
f
o
r
 
D
e
n
t
a
l
 
E
d
u
c
a
t
i
o
n

P
r
o
g
r
a
m
 
i
n
 
t
h
e
 
B
a
s
i
c
 
S
c
i
e
n
c
e
s

i
n
 
a
 
F
r
e
e
-
S
t
a
n
d
i
n
g
 
I
n
s
t
i
t
u
t
i
o
n

(
1
)

I
T
E
 
i
a
c
u
l
t
y
 
f
o
r
 
a
 
d
e
n
t
a
l

e
d
u
c
a
t
i
o
n

p
r
o
g
r
a
m
,
 
b
y

s
u
b
j
e
c
t
 
a
r
e
a
 
(
f
r
o
m

S
u
m
m
a
r
y
 
W
o
r
k
s
h
e
e
t
,
 
B
-
6
,

C
o
l
u
m
n
s
 
1
 
6
 
3
)

(
2
)

V
i
a
b
l
e
 
f
a
c
u
l
t
y

s
i
z
e
 
n
e
e
d
e
d
 
f
o
r

d
e
n
t
a
l
 
e
d
u
c
a
t
i
o
n

p
r
o
g
r
a
m

(
3
)

E
x
p
l
a
n
a
t
i
o
n
s
 
f
o
r
 
d
i
f
f
e
r
e
n
c
e
s
 
b
e
t
w
e
e
n

C
o
l
u
m
n
s
 
(
1
)
 
a
n
d
 
(
2
)

D
i
s
c
u
s
s
i
o
n
 
A
r
e
a
:



B
-
4

W
H
A
T
 
I
S
 
T
H
E
 
M
I
N
I
M
U
M
 
V
I
A
B
L
E
 
F
A
C
U
L
T
Y
 
S
I
Z
E
 
N
E
E
D
E
D
 
T
O
 
C
A
R
R
Y
 
O
N
 
A
 
D
E
N
T
A
L
 
E
D
U
C
A
T
I
O
N
 
P
R
O
G
R
A
M

A
N
D
 
R
E
L
A
T
E
D
 
A
C
T
I
V
I
T
I
E
S
 
I
N
 
A
 
H
E
A
L
T
H
 
S
C
I
E
N
C
E
S
 
S
E
T
T
I
N
G
?

U
s
i
n
g
 
t
h
e
 
s
a
m
e
 
g
e
n
e
r
a
l
 
c
o
n
s
i
d
e
r
a
t
i
o
n
s
 
a
s
 
i
n
 
W
o
r
k
s
h
e
e
t
 
B
-
3
,
 
m
a
k
e
 
a
 
j
u
d
g
m
e
n
t
 
a
s
 
t
o
 
h
o
w
 
v
i
a
b
l
e

f
a
c
u
l
t
y
 
s
i
z
e
 
w
o
u
l
d
 
b
e
 
a
l
t
e
r
e
d
 
i
f
 
d
e
n
t
a
l
 
e
d
u
c
a
t
i
o
n
 
w
a
s
 
c
a
r
r
i
e
d
 
o
n
 
i
n
 
a
 
h
e
a
l
t
h
 
s
c
i
e
n
c
e
s
 
c
e
n
t
e
r

w
h
e
r
e
 
b
a
s
i
c
 
s
c
i
e
n
c
e
s
 
f
a
c
u
l
t
y
 
a
r
e
 
e
f
f
e
c
t
i
v
e
l
y
 
s
h
a
r
e
d
 
w
i
t
h
 
a
n
 
o
n
-
g
o
i
n
g
 
m
e
d
i
c
a
l
 
s
c
h
o
o
l
.

C
o
l
u
m
n
 
(
1
)
:

E
n
t
e
r
 
f
r
o
m
 
C
o
l
u
m
n
s
 
(
1
)
 
a
n
d
 
(
3
)
 
o
f
 
y
o
u
r
 
S
u
m
m
a
r
y
 
W
o
r
k
s
h
e
e
t
,

F
T
E
 
f
a
c
u
l
t
y

f
o
r
 
d
e
n
t
a
l
 
e
d
u
c
a
t
i
o
n
 
b
y
 
s
u
b
j
e
c
t
 
a
r
e
a
.

C
o
l
u
m
n
 
(
2
)
:

E
n
t
e
r
 
f
r
o
m
 
C
o
l
u
m
n
 
(
4
)
 
o
f
 
y
o
u
r
 
S
u
m
m
a
r
y
 
W
o
r
k
s
h
e
e
t
 
B
-
6
,
 
t
h
e

b
y
 
s
u
b
j
e
c
t
 
a
r
e
a
 
i
n
 
a
 
f
r
e
e
-
s
t
a
n
d
i
n
g
 
i
n
s
t
i
t
u
t
i
o
n
.

C
a
l
c
u
l
a
t
e
 
w
h
a
t
 
;
o
u
 
b
e
l
i
e
v
e
 
t
o
 
b
e
 
a
 
r
e
a
s
o
n
a
b
l
e
 
v
i
a
b
l
e
 
f
a
c
u
l
t
y
 
s
i
z
e
 
i
n
 
e
a
c
h

s
u
b
j
e
c
t
 
a
r
e
a

a
 
h
e
a
l
t
h
 
s
c
i
e
n
c
e
s
 
s
e
t
t
i
n
g
.

E
n
t
e
r
 
t
h
i
s
 
t
o
t
a
l

i
n
 
C
o
l
u
m
n
 
(
3
)
 
a
n
d
 
a
g
a
i
n
 
i
n
 
C
o
l
u
m
n
 
(
5
)
 
o
f
 
y
o
u
r
 
S
u
m
m
a
r
y
 
W
o
r
k
s
h
e
e
t
,
 
B
-
6
.

E
x
p
l
a
i
n
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e
s
 
f
i
r
s
t
 
b
e
t
w
e
,
,
n
 
C
o
l
u
m
n
s
 
(
1
)
 
a
n
d
 
(
3
)
 
f
o
r
 
e
a
c
h
 
s
u
b
j
e
c
t

a
r
e
a
 
a
n
d
 
t
h
e
n
 
b
e
t
w
e
e
n
 
C
o
l
u
m
n
s
 
(
2
)
 
a
n
d
 
(
3
)
,
 
e
s
p
e
c
i
a
l
l
y
 
w
i
t
h
 
r
e
g
a
r
d
 
t
o
 
t
h
e

t
r
a
d
e
-
o
f
f
s
 
b
e
t
w
e
e
n
 
a
 
f
r
e
e
-
s
t
a
n
d
i
n
g
 
a
n
d
 
a
n
 
a
f
f
i
l
i
a
t
e
d
 
i
n
s
t
i
t
u
t
i
o
n
.

C
o
l
u
m
n
 
(
3
)
:

C
o
l
u
m
n
 
(
4
)
:

B
-
6
,
 
t
h
e
 
n
u
m
b
e
r
 
o
f

v
i
a
b
l
e
 
f
a
c
u
l
t
y
 
s
i
z
e



B
A
S
I
C
 
S
C
I
E
N
C
E
S
-
4
 
W
O
R
K
S
H
E
E
T

V
i
a
b
l
e
 
F
a
c
u
l
t
y
 
S
i
z
e

f
o
r
 
D
e
n
t
a
l
 
E
d
u
c
a
t
i
o
n

P
r
o
g
r
a
m
 
i
n
 
t
h
e
 
B
a
s
i
c
 
S
c
i
e
n
c
e
s

i
n
 
a
 
H
e
a
l
t
h
 
S
c
i
e
n
c
e
s

C
e
n
t
e
r

(
1
)

F
T
E
 
F
a
c
u
l
t
y
 
f
o
r

a
 
D
e
n
t
a
l

E
d
u
c
a
t
i
o
n
 
P
r
o
g
r
a
m
,
 
b
y

S
u
b
j
e
c
t
 
A
r
e
a
 
(
f
r
o
m

S
u
m
m
a
r
y
 
W
o
r
k
s
h
e
e
t
,
 
B
-
6
,

C
o
l
u
m
n
s
 
1
 
a
n
d
 
3
)

(
2
)

V
i
a
b
l
e
 
F
a
c
u
l
t
y

S
i
z
e
 
N
e
e
d
e
d
 
f
o
r

D
e
n
t
a
l
 
E
d
u
c
a
t
i
o
n

P
r
o
g
r
a
m
 
i
n
 
a

F
r
e
e
-
S
t
a
n
d
i
n
g

I
n
s
t
i
t
u
t
i
o
n

(
3
)

V
i
a
b
l
e
 
F
a
c
u
l
t
y

S
i
z
e
 
N
e
e
d
e
d
 
f
o
r

D
e
n
t
a
l
 
E
d
u
c
a
t
i
o
n

P
r
o
g
r
a
m
 
i
n
 
a

H
e
a
l
t
h
 
S
c
i
e
n
c
e
s

C
e
n
t
e
r

E
x
p
l
a
n
a
t
i
o
n
 
f
o
r
 
D
i
f
f
e
r
e
n
c
e
s

B
e
t
w
e
e
n
 
C
o
l
u
m
n
s
 
(
1
)
 
a
n
d
 
(
3
)

a
n
d
 
C
o
l
u
m
n
s
 
(
2
)
 
a
n
d
 
(
3
)

.

D
i
s
c
u
s
s
i
o
n
 
A
r
e
a
:



8
-
5

H
O
W
 
M
A
N
Y
 
C
L
E
R
I
C
A
L
 
A
N
E
 
T
E
C
H
N
I
C
A
L
 
S
U
P
P
O
R
T
 
P
E
R
S
O
N
N
E
L
 
A
R
E
 
N
E
E
D
E
D
T
O
 
S
U
P
P
O
R
T
 
T
H
E

V
I
A
B
L
E
 
F
A
C
U
L
T
Y
 
S
I
Z
E
 
E
S
T
I
M
A
T
E
D
 
I
N
 
W
O
R
K
S
H
E
E
T
 
B
 
-
3
?

C
o
l
u
m
n

(
1
)
:

C
o
l
u
m
n

(
2
)
:

C
o
l
u
m
n

(
3
)
:

E
n
t
e
r
 
t
h
e
 
f
a
c
u
l
t
y
 
s
i
z
e
 
b
y
 
s
u
b
j
e
c
t
 
a
r
e
a
 
r
e
c
o
r
d
e
d
 
i
n
 
C
o
l
u
m
n
s

(
1
)
 
a
n
d
 
(
4
)
 
o
f

t
h
e
 
S
u
m
m
a
r
y
 
W
o
r
k
s
h
e
e
t
 
(
B
-
6
)
.

E
s
t
i
m
a
t
e
,
 
b
y
 
s
u
b
j
e
c
t
 
a
r
e
a
,
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
c
l
e
r
i
c
a
l
 
p
e
r
s
o
n
n
e
l
 
y
o
u

b
e
l
i
e
v
e

n
e
c
e
s
s
a
r
y
 
t
o
 
s
u
p
p
o
r
t
 
t
h
i
s
 
l
e
v
e
l
 
o
f
 
f
a
c
u
l
t
y

i
n
 
a
 
f
r
e
e
-
s
t
a
n
d
i
n
g
 
i
n
s
t
i
t
u
t
i
o
n
.

B
e
 
g
u
i
d
e
d
 
n
o
t
 
b
y
 
"
i
d
e
a
l
"
 
s
t
a
n
d
a
r
d
s
,
 
e
.
g
.
,
 
w
h
a
t
 
s
i
z
e
c
l
e
r
i
c
a
l
 
s
t
a
f
f
 
y
o
u

w
o
u
l
d
 
r
e
r
4
.
M
7
C
J
I
.
:
 
T
f
 
t
h
e
r
e
 
w
e
r
e
 
n
o
 
f
i
n
a
n
c
i
a
l
 
c
o
n
s
t
r
a
i
n
t
s
;
 
r
a
t
h
e
r
,
b
e
 
g
u
i
d
e
d

b
y
 
c
u
r
r
e
n
t
 
p
r
a
c
t
i
c
t
.

E
s
t
i
m
a
t
e
 
b
y
 
s
u
b
j
e
c
t
 
a
r
e
a
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
t
e
c
h
n
i
c
a
l
 
p
e
r
s
o
n
n
e
l
,

i
n
c
l
u
d
i
n
g
 
l
a
b

t
e
c
h
n
i
c
i
a
n
s
,
 
r
e
s
e
a
r
c
h
 
a
s
s
i
s
t
a
n
t
s
,
 
e
t
c
.
,
 
t
h
a
t
 
y
o
u
 
b
e
l
i
e
v
e
 
a
d
e
q
u
a
t
e

f
o
r

t
h
e
 
f
a
c
u
l
t
y
 
s
i
z
e
 
s
p
e
c
i
f
i
e
d
 
i
n
 
C
o
l
u
m
n
 
(
1
)
.

C
o
m
m
e
n
t
 
i
n
 
t
h
e
 
s
p
a
c
e
 
p
r
o
v
i
d
e
d
 
o
n
 
t
h
e
 
W
o
r
k
s
h
e
e
t
 
o
n
 
t
h
e
r
e
a
s
o
n
i
n
g
 
b
e
h
i
n
d
 
y
o
u
r

e
s
t
i
m
a
t
e
s
 
o
f
 
c
l
e
r
i
c
a
l
 
a
n
d
 
t
e
c
h
n
i
c
a
l
 
p
e
r
s
o
n
n
e
l
.

T
a
k
i
n
g
 
i
n
t
o
 
c
o
n
s
i
d
e
r
a
t
i
o
n

l
a
b
o
r
a
t
o
r
i
e
s
 
a
s
 
a
 
m
o
d
e
 
o
f
 
i
n
s
t
r
u
c
t
i
o
n
,
 
s
p
e
c
i
f
y
 
h
o
w
 
m
a
n
y
 
-
-
 
i
f
 
a
n
y
 
-
-
o
f
 
t
h
e

t
e
c
h
n
i
c
a
l
 
p
e
r
s
o
n
n
e
l
 
s
h
o
u
l
d
 
b
e
 
a
s
s
o
c
i
a
t
e
d
 
w
i
t
h
 
t
h
e
 
i
n
s
t
r
u
c
t
i
o
n
a
l

a
c
t
i
v
i
t
i
e
s

o
f
 
t
h
e
 
d
e
n
t
a
l
 
p
r
o
g
r
a
m
.

D
i
s
c
u
s
s
i
o
n
:

I
n
d
i
c
a
t
e
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e
s
 
i
n
 
c
l
e
r
i
c
a
l
 
a
n
d
 
t
e
c
h
n
i
c
a
l
 
s
u
p
p
o
r
t

p
e
r
s
o
n
n
e
l
 
t
h
a
t

w
o
u
l
d
 
b
e
 
n
e
e
d
e
d
 
t
o
 
s
u
p
p
o
r
t
 
t
h
e
 
v
i
a
b
l
e
 
f
a
c
u
l
t
y
 
i
n
 
a

h
e
a
l
t
h
 
s
c
i
e
n
c
e
s
 
c
e
n
t
e
r
.



B
A
S
I
C
 
S
C
I
E
N
C
E
S
 
-
5
 
W
O
R
K
S
H
E
E
T

N
u
m
b
e
r
 
o
f
 
C
l
e
r
i
c
a
l
 
a
n
d
 
T
e
c
h
n
i
c
a
l

S
u
p
p
o
r
t
 
P
e
r
s
o
n
n
e
l

(
1
)

F
a
c
u
l
t
y
 
S
i
z
e
 
b
y
 
S
u
b
j
e
c
t

A
r
e
a
 
(
f
r
o
m
 
S
u
m
m
a
r
y

W
o
r
k
s
h
e
e
t
 
B
-
6
,

C
o
l
u
m
n
s
 
(
1
)
 
a
n
d
 
(
4
)

(
2
)

N
u
m
b
e
r
 
o
f

C
l
e
r
i
c
a
l

P
e
r
s
o
n
n
e
l

(
3
)

N
u
m
b
e
r
 
o
f

T
e
c
h
n
i
c
a
l

P
e
r
s
o
w
i
e
l

(
4
)

D
i
s
c
u
s
s
i
o
n
 
A
r
e
a

0

4

D
i
s
c
u
s
s
i
o
n
 
A
r
e
a
:



B
A
S
I
C
 
S
C
I
L
N
C
E
S
 
-
6
 
W
O
R
K
S
H
E
E
T

S
u
m
m
a
r
y
 
W
o
r
k
s
h
e
e
t

(
1
)

S
u
b
j
e
c
t
 
A
r
e
a
s

(
f
r
o
m
 
B
-
1
,
 
C
o
l
u
m
n
 
1
)

(
2
)

T
o
t
a
l
 
H
o
u
r
s
 
o
f

F
a
c
u
l
t
y
 
T
i
m
e
 
f
o
r

I
n
s
t
r
u
c
t
i
o
n
 
(
f
r
o
m

B
-
1
,
 
C
o
l
u
m
n
 
6
)

(
3
)

N
u
m
b
e
r
 
o
f
 
F
T
E

F
a
c
u
l
t
y
 
N
e
e
d
e
d

f
o
r
 
D
e
n
t
a
l

E
d
u
c
a
t
i
o
n
 
(
f
r
o
m

B
-
2
,
 
C
o
l
u
m
n
 
6
)

(
4
)

V
i
a
b
l
e
 
F
a
c
u
l
t
y
 
S
i
z
e

N
e
e
d
e
d
 
i
n
 
a
 
F
r
e
e
-

S
t
a
n
d
i
n
g
 
I
n
s
t
i
t
u
t
i
o
n

(
f
r
o
m
 
B
-
3
,
 
C
o
l
u
m
n
 
2
)

(
5
)

V
i
a
b
l
e
 
F
a
c
u
l
t
y
 
S
i
z
e

i
n
 
a
 
H
e
a
l
t
h
 
S
c
i
e
n
c
e
s

C
e
n
t
e
r
 
(
f
r
o
m
 
B
-
4
,

C
o
l
u
m
n
 
3
)



INTRODUCTION TO CLINICAL SCIENCES QUESTIONNAIRE

This section consists of six worksheets:

C-1: FTE faculty needed for instruction in the pre-clinical
didactic and laboratory courses.

C-2: FTE faculty needed for instruction in supervised
patient care clinics.

C-3: Viable faculty size for a D.D.S. clinical program.

C-4: Dental auxiliary personnel needed is the clinic to
support dental education.

C-5: Space requirements necessary to provide supervised
patient care.

C-6: Summary Worksheets - provided to record essential
information for ease of future reference.

Throughout these worksheets it is assumed that:

o The institution in which this program will take place
will have a class size of 100 students.

o Summers are utilized as curriculum time for supervised
patient care.

o The D.D.S. candidates that this institution aims to pro-
duce are a typical mix of contemporary D.D.S. degree
holders who can pass current licensing examinations. This
institution should produce its share of general
practitioners, specialists, and academic dentists.

In estimating resource requirements in Worksheet C-5, you
are giving guidance to the Administrative Panel. Many
central services, (e.g. radiology, laboratory, dispensary)
will be handled by the Administrative Panel.

Sample worksheets for each question can be found in TAB E.
They are provided only to assist in figure placement. The
numbers ro.la4 in no way to real situations.



C
L
I
N
I
C
A
L
 
S
C
I
E
N
C
E
S
 
Q
U
E
S
T
I
O
N
N
A
I
R
E

C
-
1

H
O
W
 
M
A
N
Y
 
F
T
E
 
F
A
C
U
L
T
Y
 
A
R
E
 
N
E
E
D
E
D
 
F
O
R
 
I
N
S
T
R
U
C
T
I
O
N
 
I
N

T
H
E
 
P
R
E
-
C
L
I
N
I
C
A
L
 
D
I
D
A
C
T
I
C

A
N
D
 
L
A
B
O
R
A
T
O
R
Y
 
S
U
B
J
E
C
T
 
A
R
E
A
S
?

O
n
 
t
h
i
s
 
w
o
r
k
s
h
e
e
t
,
 
y
o
u
 
s
h
o
u
l
d
 
c
a
l
c
u
l
a
t
e
 
t
h
e
 
t
o
t
a
l
 
c
o
n
t
a
c
t
,

p
r
e
p
a
r
a
t
i
o
n
,
 
a
n
d
 
e
v
a
l
u
a
t
i
o
n

h
o
u
r
s
 
i
n
 
p
r
e
-
c
l
i
n
i
c
a
l
 
d
i
d
a
c
t
i
c
 
a
n
d
 
l
a
b
o
r
a
t
o
r
y
 
s
u
b
j
e
c
t
 
a
r
e
a
s
 
n
e
c
e
s
s
a
r
y
f
o
r
 
t
h
e
 
i
n
s
t
r
u
c
t
i
o
n

o
f
 
d
e
n
t
a
l
 
s
t
u
d
e
n
t
s
.

T
h
e
 
p
u
r
p
o
s
e
 
o
f
 
t
h
i
s
 
c
a
l
c
u
l
a
t
i
o
n
 
i
s
 
t
o
 
i
s
o
l
a
t
e

i
n
s
t
r
u
c
t
i
o
n
a
l
 
a
c
t
i
v
i
t
i
e
s

i
n
 
t
h
e
s
e
 
t
w
o
 
a
r
e
a
s
 
f
r
o
m
 
o
t
h
e
r
 
a
c
t
i
v
i
t
i
e
s
 
(
e
.
g
.
 
r
e
s
e
a
r
c
h
,

a
d
m
i
n
i
s
t
r
a
t
i
o
n
,
 
a
n
d
 
i
n
t
r
a
m
u
r
a
l

p
r
a
c
t
i
c
e
)
 
i
n
 
w
h
i
c
h
 
f
a
c
u
l
t
y
 
e
n
g
a
g
e
 
w
i
t
h
i
n
 
a
 
d
e
n
t
a
l
 
e
d
u
c
a
t
i
o
n

s
e
t
t
i
n
g
.

C
o
l
u
m
n
 
(
1
)
:

W
i
t
h
o
u
t
 
s
p
e
c
i
f
y
i
n
g
 
a
n
 
i
n
s
t
i
t
u
t
i
o
n
a
l
 
o
r
 
d
e
p
a
r
t
m
e
n
t
a
l
o
r
g
a
n
i
z
a
t
i
o
n
a
l
 
s
t
r
u
c
t
u
r
e
,

l
i
s
t
 
t
h
e
 
p
r
e
-
c
l
i
n
i
c
a
l
 
d
i
d
a
c
t
i
c
 
a
n
d
 
l
a
b
o
r
a
t
o
r
y

s
u
b
j
e
c
t
 
a
r
e
a
s
 
i
n
 
w
h
i
c
h
 
a
 
d
e
n
t
a
l

s
t
u
d
e
n
t
 
m
u
s
t
 
p
a
r
t
i
c
i
p
a
t
e
 
i
n
 
o
r
d
e
r
 
t
o
 
b
e

q
u
a
l
i
f
i
e
d
 
f
o
r
 
t
h
e
 
D
.
D
.
S
.
 
d
e
g
r
e
e
.

P
l
e
a
s
e

n
o
t
e
 
t
h
a
t
 
w
h
i
l
e
 
s
o
m
e
 
o
f
 
t
h
e
s
e
 
s
u
b
j
e
c
t
 
a
r
e
a
s
 
m
a
y

o
v
e
r
l
a
p
 
w
i
t
h
 
t
h
o
s
e
 
p
r
e
s
e
n
t
e
d

i
n
 
t
h
e
 
c
l
i
n
i
c
s
,
 
t
h
e
 
m
o
d
e
s
 
o
f
 
i
n
s
t
r
u
c
t
i
o
n
 
s
o
u
g
h
t
 
h
e
r
e

i
n
c
l
u
d
e
 
e
v
e
r
y
t
h
i
n
g
 
e
x
c
e
p
t

s
u
p
e
r
v
i
s
e
d
 
p
a
t
i
e
n
t
 
c
a
r
e
.

A
 
s
u
g
g
e
s
t
e
d
 
l
i
s
t
 
o
f
 
p
r
e
-
c
l
i
n
i
c
a
l

d
i
d
a
c
t
i
c
 
a
r
e
a
s

C
O

1

i
n
c
l
u
d
e
s
 
m
o
r
p
h
o
l
o
g
y
,
 
o
c
c
l
u
s
i
o
n
,
 
g
r
o
w
t
h
 
a
n
d
 
d
e
v
e
l
o
p
m
e
n
t
,

m
a
t
e
r
i
a
l
s
,
 
b
e
h
a
v
i
o
r
a
l

V
O

w
s
c
i
e
n
c
e
s
,
 
c
l
i
n
i
c
a
l
 
d
i
s
c
i
p
l
i
n
e
s
,
 
r
a
d
i
o
l
o
g
y
,
 
p
r
e
v
e
n
t
i
v
e

d
e
n
t
i
s
t
r
y
,
 
c
l
i
n
i
c
a
l

p
h
a
r
m
a
,
c
l
o
g
y
,
 
n
u
t
r
i
t
i
o
n
,
 
c
o
m
m
u
n
i
t
y
 
d
e
n
t
i
s
t
r
y
,

a
n
e
s
t
h
e
s
i
o
l
o
g
y
,
 
o
r
a
l
 
m
e
d
i
c
i
n
e
,

o
r
a
l
 
p
a
t
h
o
l
o
g
y
,
 
a
n
d
 
c
a
r
i
o
l
o
g
y
.

A
 
s
u
g
g
e
s
t
e
d
 
l
i
s
t
 
o
f
 
s
t
r
a
i
g
h
t
 
p
r
e
-
c
l
i
n
i
c
a
l

l
a
b
o
r
a
t
o
r
y
 
s
u
b
j
e
c
t
 
a
r
e
a
s
 
i
n
c
l
u
d
e
s
 
r
e
s
t
o
r
a
t
i
v
e
,

p
r
o
s
t
h
o
d
o
n
t
i
c
s
,
 
e
n
d
o
d
o
n
t
i
c
s
,

p
e
d
o
d
o
n
t
i
c
s
,
 
o
r
t
h
o
d
o
n
t
i
c
s
,
 
a
n
d
 
m
a
t
e
r
i
a
l
s
.

Y
o
u
 
m
a
y
 
a
d
d
 
o
t
h
e
r
 
p
r
e
-
c
l
i
n
i
c
a
l

e
x
p
e
r
i
e
n
c
e
s
,
 
i
n
c
l
u
d
i
n
g
 
e
l
e
c
t
i
v
e
s
,
 
t
h
a
t
 
y
o
u
 
b
e
l
i
e
v
e

e
s
s
e
n
t
i
a
l
.

R
e
c
o
r
d
 
y
o
u
r

r
e
s
p
o
n
s
e
s
 
i
n
 
C
o
l
u
m
n
 
(
1
)
 
a
n
d
 
u
n
d
e
r
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
h
e
a
d
i
n
g
 
i
n
 
C
o
l
u
m
n
 
(
1
)
 
o
f

t
h
e

S
u
m
m
a
r
y
 
W
o
r
k
s
h
e
e
t
,
 
C
-
6
,
 
P
a
r
t
s
 
A
 
a
n
d
 
B
.

I
n
c
l
u
d
e
 
d
i
d
a
c
t
i
c
 
s
u
b
j
e
c
t
s
 
i
n
 
P
a
r
t
 
A

a
n
d
 
l
a
b
o
r
a
t
o
r
y
 
s
u
b
j
e
c
t
s
 
i
n
 
P
a
r
t
 
B
.

C
o
l
u
m
n

(
2
)
:

C
o
l
u
m
n

(
3
)
:

C
o
l
u
m
n

(
4
)
:

C
o
l
u
m
n

(
5
)
:

I
n
d
i
c
a
t
e
 
t
h
e
 
h
o
u
r
s
 
o
f
 
i
n
s
t
r
u
c
t
i
o
n

b
y
 
m
o
d
e
 
(
e
.
g
.
 
l
e
c
t
u
r
e
,
 
c
o
n
f
e
r
e
n
c
e
,

d
e
m
o
n
s
t
r
a
-

t
i
o
n
,
 
s
e
m
i
n
a
r
,
 
l
a
b
o
r
a
t
o
r
y
,

s
u
p
e
r
v
i
s
e
d
 
s
e
l
f
 
i
n
s
t
r
u
c
t
i
o
n
,
 
c
o
u
n
s
e
l
i
n
g
)

i
n
 
e
a
c
h

s
u
b
j
e
c
t
 
a
r
e
a
.

S
p
e
c
i
f
y
 
t
h
e
 
a
v
e
r
a
g
e
 
n
u
m
b
e
r
 
o
f
 
s
t
u
d
e
n
t
s

a
s
s
i
g
n
e
d
 
a
t
 
a
n
y
 
o
n
e
 
t
i
m
e
 
t
o
 
e
a
c
h

s
u
b
j
e
c
t
 
a
r
e
a
.

B
a
s
e
d
 
o
n
 
t
h
e
 
a
v
e
r
a
g
e
 
n
u
m
b
e
r

o
f
 
s
t
u
d
e
n
t
s
 
a
s
s
i
g
n
e
d
 
t
o
 
a

s
u
b
j
e
c
t
 
a
r
e
a
 
a
t
 
a
n
y

o
n
e
 
t
i
m
e
 
(
C
o
l
u
m
n

3
)
 
s
p
e
c
i
f
y
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
s
t
u
d
e
n
t
s
 
p
e
r
s
e
c
t
i
o
n
 
f
o
r
 
t
h
e
 
m
o
d
e
s

o
f
 
i
n
s
t
r
u
c
t
i
o
n
 
s
p
e
c
i
f
i
e
d
 
i
n
 
e
a
c
h

s
u
b
j
e
c
t
 
a
r
e
a
.

D
i
v
i
d
e
 
C
o
l
u
m
n
 
(
3
)
 
b
y
 
C
o
l
u
m
n
 
(
4
)
 
t
o

c
a
l
c
u
l
a
t
e
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
s
e
c
t
i
o
n
s

n
e
e
d
e
d

p
e
r
 
m
o
d
e
.



C
-
1
,
 
C
o
n
t
i
n
u
e
d

C
o
l
u
m
n
 
(
6
)
:

M
u
l
t
i
p
l
y
 
C
o
l
u
m
n
 
(
2
)

b
y
 
C
o
l
u
m
n
 
(
5
)
 
t
o
 
d
e
r
i
v
e

t
h
e
 
n
u
m
b
e
r
 
o
f
 
i
n
s
t
r
u
c
t
i
o
n
a
l

c
o
n
t
a
c
t
 
h
o
u
r
s

p
e
r
 
m
o
d
e
 
a
n
d
 
a
d
d
 
t
h
e
m
 
t
o
g
e
t
h
e
r
t
o
 
o
b
t
a
i
n
 
t
h
e
 
t
o
t
a
l

c
o
n
t
a
c
t

h
o
u
r
s
 
f
o
r
 
e
a
c
h
 
s
u
b
j
e
c
t

a
r
e
a
.

C
o
l
u
m
n
 
(
7
)
:

E
s
t
i
m
a
t
e
 
t
h
e
 
t
o
t
a
l

a
m
o
u
n
t
 
o
f
 
p
r
e
p
a
r
a
t
i
o
n

a
n
d
 
e
v
a
l
u
a
t
i
o
n
 
t
i
m
e

(
e
.
g
.
 
t
i
m
e

s
p
e
n
t
 
i
n
 
d
i
r
e
c
t
 
p
r
e
p
a
r
a
t
i
o
n

o
f
 
l
e
c
t
u
r
e
s
,
 
l
a
b
s
,

d
e
m
o
n
s
t
r
a
t
i
o
n
s
 
o
r
 
s
e
l
f
-
i
n
s
t
r
u
c
t
i
o
n
a
l

m
a
t
e
r
i
a
l
s
 
i
n
 
b
a
c
k
g
r
o
u
n
d

r
e
a
d
i
n
g
 
i
n

a
r
e
a
s
 
o
f
 
i
n
s
t
r
u
c
t
i
o
r
,
 
i
n
 
p
r
e
p
a
r
i
n
g

a
n
d
 
g
r
a
d
i
n
g

e
x
a
m
i
n
a
t
i
o
n
s
 
o
r
 
t
u
t
o
r
i
a
l
s

w
i
t
h
 
d
i
s
a
d
v
a
n
t
a
g
e
d

s
t
u
d
e
n
t
s
)
 
r
e
q
u
i
r
e
d
 
b
y

t
h
e
 
a
v
e
r
a
g
e

f
a
c
u
l
t
y
 
m
e
m
b
e
r
 
t
o

c
a
r
r
y
 
o
u
t
 
h
i
s
 
r
o
l
e

a
s
 
i
n
s
t
r
u
c
t
o
r
 
i
n
 
e
a
c
h
 
s
u
b
j
e
c
t

a
r
e
a
.

I
n
 
t
h
e
 
d
i
s
c
u
s
s
i
o
n
a
r
e
a
,
 
i
n
d
i
c
a
t
e
 
c
l
e
a
r
l
y
 
t
h
e

r
e
a
s
o
n
i
n
g
 
b
y
 
w
h
i
c
h

y
o
u
 
a
r
r
i
v
e
d

a
t
 
t
h
i
s
 
t
o
t
a
l
.

F
o
r
 
e
x
a
m
p
l
e
,
 
e
x
p
l
a
i
n

i
n
 
d
e
t
a
i
l
 
h
o
w

m
a
n
y
 
h
o
u
r
s
 
o
f
 
p
r
e
p
a
r
a
t
i
o
n
 
a
n
d

e
v
a
l
u
a
t
i
o
n
 
t
i
m
e

a
r
e
 
n
e
e
d
e
d
 
f
o
r
 
e
a
c
h
 
h
o
u
r
 
o
f

l
e
c
t
u
r
e
,
 
c
o
n
f
e
r
e
n
c
e

c
r
 
l
a
b
o
r
a
t
o
r
y
.

C
o
l
u
m
n
 
(
8
)
:

A
d
d
 
t
h
e
 
s
u
b
j
e
c
t

a
r
e
a
 
t
,
t
a
l
s
 
i
n
 
C
o
l
u
m
n
 
(
6
)

t
o
 
C
o
l
u
m
n
 
(
7
)
 
t
o
 
o
b
t
a
i
n
 
t
h
e

t
o
t
a
l

D
i
t
*

w
h
o
u
r
s
 
n
e
e
d
e
d
 
f
o
r
 
i
n
s
t
r
u
c
t
i
o
n

i
n
 
e
a
c
h
 
s
u
b
j
e
c
t

a
r
e
a
.

C
o
l
u
m
n
 
(
9
)
:

C
a
l
c
u
l
a
t
e
 
f
o
r
 
e
a
c
h
 
s
u
b
j
e
c
t

a
r
e
a
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
F
T
E
 
(
f
u
l
l
-
t
i
m
e
e
q
u
i
v
a
l
e
n
t
)
 
f
a
c
u
l
t
y

r
e
q
u
i
r
e
d
 
t
o
 
p
r
o
v
i
d
e

t
h
e
 
t
o
t
a
l
 
n
u
m
b
e
r
 
o
f

i
n
s
t
r
u
c
t
i
o
n
a
l
 
h
o
u
r
s
 
b
y
d
i
v
i
d
i
n
g
 
C
o
l
u
m
n
 
(
8
)

b
y
 
t
h
e
 
n
u
m
b
e
r
 
o
f

m
a
n
 
h
o
u
r
s
 
i
n
 
a
 
"
d
e
n
t
a
l
"

m
a
n
 
y
e
a
r
.

F
o
r
 
t
h
e
 
p
u
r
p
o
s
e
 
o
f
 
t
h
i
s

e
x
e
r
c
i
s
e
 
u
s
e
 
1
,
6
0
0

h
o
u
r
s
 
a
s
 
t
h
e
 
n
u
m
b
e
r

o
r
 
m
a
n
 
h
o
u
r
s
 
i
n

a
 
m
a
n
 
y
e
a
r
 
u
n
d
e
r
 
t
h
e

a
s
s
u
m
p
t
i
o
n
 
t
h
a
t

a
 
c
l
i
n
i
c
i
a
n
 
s
p
e
n
d
s
 
4
 
d
a
y
s

a
 
w
e
e
k
 
i
n
v
o
l
v
e
d
 
i
n
a
 
d
e
n
t
a
l
 
e
d
u
c
a
t
i
o
n

a
n
d
 
1
 
d
a
y
 
a
 
w
e
e
k
 
i
n

i
n
t
r
a
m
u
r
a
l
 
o
r

e
x
t
r
a
m
u
r
a
l
 
p
r
a
c
t
i
c
e
 
a
n
d
c
o
n
s
u
l
t
a
t
i
o
n
.

(
I
f

y
o
u
 
b
e
l
i
e
v
e
 
t
h
a
t
 
a
n
o
t
h
e
r

f
i
g
u
r
e
 
m
o
r
e
 
a
c
c
u
r
a
t
e
l
y
r
e
f
l
e
c
t
s
 
t
h
e
 
n
u
m
b
e
r

o
f
 
m
a
n

h
o
u
r
s
 
a
 
c
l
i
n
i
c
i
a
n

w
o
r
k
s
,
 
d
i
s
c
u
s
s
 
t
h
i
s
 
i
n
t
h
e
 
a
r
e
a
 
p
r
o
v
i
d
e
d
 
f
o
r

c
o
m
m
e
n
t
s
)
.

E
n
t
e
r

t
h
e
 
r
e
s
u
l
L
z

u
r
 
t
h
e
:
-
.
 
c
a
l
c
u
l
a
t
i
o
n
s
 
i
n

C
o
l
u
m
n
 
(
2
)
 
o
f
 
t
h
e

S
u
m
m
a
r
y
 
W
o
r
k
s
h
e
e
t
,

C
-
S
,

P
a
r
t
s
 
A
 
a
n
d
 
B
.



C
:
A
N
I
C
A
L
 
S
C
I
E
N
C
E
S
 
-
1
 
W
O
R
K
S
H
E
E
T

F
T
E
 
F
a
c
u
l
t
y
 
N
e
e
d
e
d
 
f
o
r
 
I
n
s
t
r
u
c
t
i
o
n
 
i
n
 
P
r
e
-
C
l
i
n
i
c
a
l

D
i
d
a
c
t
i
c
 
a
n
d
 
L
a
b
o
r
a
t
o
r
y
 
S
u
b
j
e
c
t
 
A
r
e
a
s

(
1
)

P
r
e
 
-
c
'
 
n
i
c
a
l

i
:
l
a
.
.
.
t
l
.
.
.
,
 
a
n
d

L
a
t
,
.
.
r
a
y

u
!
'
f
l
e
c
t
 
A
r
e
a
s

(
2
)

H
o
u
r
s
 
o
f

I
n
s
t
r
u
c
-

t
i
e
r
.
 
b
y

M
a
.
t
e

(
3
)

A
v
e
r
a
g
e

N
u
m
b
e
r
 
o
f

S
t
u
n
t
s

A
s
s
i
r
,
n
e
d

a
t
 
A
n
y

O
n
e
 
T
i
m
e

(
4
)

N
u
m
b
e
r
 
o
f

S
t
u
d
e
n
t
s

P
e
r
 
S
e
c
-

L
i
o
n

(
5
)

N
u
m
b
e
r
 
o
f

S
e
c
t
i
o
n
s

P
e
r
 
M
b
d
e
,

C
o
l
u
m
n
 
(
3
)

+
 
(
4
)

(
6
)

I

N
u
m
b
e
r
 
o
f

C
o
n
t
a
c
t

a
r
m
,

C
o
h
m
i
n
 
(
2
)

x
 
C
o
l
u
m
n
 
(
5
)

(
7
)

T
o
t
a
l
 
H
o
u
r
s

o
f
 
P
r
e
p
a
r
a
-

t
i
o
n
 
a
n
d

E
v
a
l
u
a
t
i
o
n

(
8
)

T
o
t
a
l
 
H
o
u
r
s

N
e
e
d
e
d
 
f
o
r

I
n
s
t
r
u
c
t
i
o
n
,

W
l
u
m
n
s
 
(
6
)

+
 
(
7
)

(
3
)

N
u
m
b
e
r
 
o
f
 
F
T
E

F
a
c
u
l
t
y
 
f
o
r

I
m
t
r
u
c
t
i
o
n
,

C
o
l
u
m
n
 
(
8
)
 
4

1
6
0
0

D
i
s
c
t
s
s
i
o
n
 
A
r
e
a
:



C
-
2

H
O
W
 
M
A
N
Y
 
F
T
E
 
F
A
C
U
L
T
Y
 
A
R
E
 
N
E
E
D
E
D
 
F
O
R
 
I
N
S
T
R
U
C
T
I
O
N
 
I
N

S
U
P
E
R
V
I
S
E
D
 
P
A
T
I
E
N
T
 
C
A
R
E
 
C
L
I
N
I
C
S
?

O
n
 
t
h
i
s
 
w
o
r
k
s
h
e
e
t
 
y
o
u
 
s
h
o
u
l
d
 
c
a
l
c
u
l
a
t
e
 
t
h
e
 
t
o
t
a
l

c
o
n
t
a
c
t
,
 
p
r
e
p
a
r
a
t
i
o
n
,
 
a
n
d
 
e
v
a
l
u
a
t
i
o
n
 
h
o
u
r
s

n
e
c
e
s
s
a
r
y
 
f
o
r
 
i
n
s
t
r
u
c
t
i
o
n
 
o
f
 
d
e
n
t
a
l
 
s
t
u
d
e
n
t
s
 
d
u
r
i
n
g
 
s
u
p
e
r
v
i
s
e
d
 
p
a
t
i
e
n
t

c
a
r
e
 
c
l
i
n
i
c
s
.

O
n
c
e

a
g
a
i
n
,
 
t
h
e
 
p
u
r
p
o
s
e
 
i
s
 
t
o
 
i
s
o
l
a
t
e
 
i
n
s
t
r
u
c
t
i
o
n
a
l

a
c
t
i
v
i
t
i
e
s
 
f
r
o
m
 
o
t
h
e
r
 
a
c
t
i
v
i
t
i
e
s
 
i
n
 
w
h
i
c
h

f
a
c
u
l
t
y
 
m
e
m
b
e
r
s
 
e
n
g
a
g
e
 
w
i
t
h
i
n

a
 
d
e
n
t
a
l
 
e
d
u
c
a
t
i
o
n
 
s
e
t
t
i
n
g
.

C
o
l
u
m
n
 
(
1
)
:

W
i
t
h
o
u
t
 
s
p
e
c
i
f
y
i
n
g
 
a
n
 
i
n
s
t
i
t
u
t
i
o
n
a
l

o
r
 
d
e
p
a
r
t
m
e
n
t
a
l
 
o
r
g
a
n
i
z
a
t
i
o
n
a
l
 
s
t
r
u
c
t
u
r
e
,

l
i
s
t
 
t
h
e
 
a
r
e
a
s
 
o
f
 
s
u
p
e
r
v
i
s
e
d
 
p
a
t
i
e
n
t

c
a
r
e
 
i
n
 
w
h
i
c
%
 
a
 
d
e
n
t
a
l
 
s
t
u
d
e
n
t
 
m
u
s
t

p
a
r
t
i
c
i
p
a
t
e
 
i
n
 
o
r
d
e
r
 
t
o
 
b
e
 
q
u
a
l
i
f
i
e
d
 
f
o
r
 
t
h
e
 
D
.
D
.
S
.

d
e
g
r
e
e
.

A
 
s
u
g
g
e
s
t
e
d
 
l
i
s
t

i
n
c
l
u
d
e
s
 
r
e
s
t
o
r
a
t
i
v
e
,
 
p
e
r
i
o
d
o
n
t
i
c
s
,
 
e
n
d
o
d
o
n
t
i
c
s
,

o
r
a
l
 
s
u
r
g
e
r
y
,
 
p
e
d
o
d
o
n
t
i
c
s
,

o
r
t
h
o
d
o
n
t
i
c
s
,
 
r
a
d
i
o
l
o
g
y
,
 
o
r
a
l
 
d
i
a
g
n
o
s
i
s
,
 
p
r
o
s
t
h
o
d
o
n
t
i
c
s
,
 
p
h
y
s
i
c
a
l

d
i
a
g
n
o
s
i
s
,

c
o
m
m
u
n
i
t
y
 
d
e
n
t
i
s
t
r
y
,
 
p
r
e
v
e
n
t
i
v
e
 
d
e
n
t
i
s
t
r
y
,
 
h
o
s
p
i
t
a
l
d
e
n
t
i
s
t
r
y
,
 
D
A
U
 
a
n
d
 
T
E
A
M
.

Y
o
u
 
m
a
y
 
a
d
d
 
o
t
h
e
r
 
c
l
i
n
i
c
 
e
x
p
e
r
i
e
n
c
e
s
,
 
i
n
c
l
u
d
i
n
g
 
e
l
e
c
t
i
v
e
s

t
h
a
t
 
y
o
u
 
b
e
l
i
e
v
e

e
s
s
e
n
t
i
a
l
.

D
o
 
n
o
t
 
d
o
u
b
l
e
 
c
o
u
n
t
 
c
l
i
n
i
c
s
 
w
h
e
n
 
s
t
i
p
u
l
a
t
i
n
g
 
D
A
U
 
a
n
d

T
E
A
M
.

R
e
c
o
r
d

t
h
e
 
s
u
p
e
r
v
i
s
e
d
 
p
a
t
i
e
n
t
 
c
a
r
e
 
e
x
p
e
r
i
e
n
c
e
s
 
i
n
 
C
o
l
u
m
n
 
(
1
)
 
a
n
d

u
n
d
e
r
 
t
h
e

a
p
p
r
o
p
r
i
a
t
e
 
h
e
a
d
i
n
g
 
i
n
 
C
o
l
u
m
n
 
(
1
)
 
o
f
 
t
h
e
 
S
u
m
m
a
r
y
 
W
o
r
k
s
h
e
e
t

C
-
6
,
 
P
a
r
t
 
C
.

C
o
l
u
m
n
 
(
2
)
:

I
n
d
i
c
a
t
e
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
s
t
u
d
e
n
t
s
 
w
h
o
 
s
h
o
u
l
d
.
b
e
 
a
s
s
i
g
n
e
d
t
o
 
a
 
s
u
p
e
r
v
i
s
e
d

p
a
t
i
e
n
t
 
c
a
r
e
 
c
l
i
n
i
c
 
a
t
 
a
n
y

o
n
e
 
t
i
m
e
.

C
o
l
u
m
n
 
(
3
)
:

C
a
l
c
u
l
a
t
e
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
s
e
c
t
i
o
n
s
 
n
e
e
d
e
d
 
i
n
 
e
a
c
h
 
c
l
i
n
i
c
a
l

a
r
e
a
 
b
y
 
d
i
v
i
d
i
n
g

1
0
0
 
(
t
h
e
 
c
l
a
s
s
 
s
i
z
e
)
 
b
y
 
C
o
l
u
m
n
 
(
2
)
.

C
o
l
u
m
n
 
(
4
)
:

F
o
r
 
e
a
c
h
 
c
l
i
n
i
c
a
l
 
e
x
p
e
r
i
e
n
c
e
,
 
s
p
e
c
i
f
y
 
t
h
e

a
v
e
r
a
g
e
 
n
u
m
b
e
r
 
o
f
 
c
l
i
n
i
c
a
l
 
s
e
s
s
i
o
n
s

(
d
e
f
i
n
e
d
 
a
s
 
a
 
3
-
h
o
u
r
 
c
l
i
n
i
c
 
p
e
r
i
o
d
)
 
n
e
e
d
e
d

p
e
r
 
s
t
u
d
e
n
t
 
i
n
 
s
u
p
e
r
v
i
s
e
d
 
p
a
t
i
e
n
t

c
a
r
e
 
s
i
t
u
a
t
i
o
n
s
.

(
F
o
r
 
e
x
a
m
p
l
e
,
 
a
 
s
t
u
d
e
n
t
 
m
a
y
 
n
e
e
d
 
t
o
 
t
r
e
a
t
 
2
5
 
p
a
t
i
e
n
t
s
 
f
o
r

p
r
o
f
i
c
i
e
n
c
y
 
i
n
 
o
r
a
l
 
s
u
r
g
e
r
y
 
a
n
d
 
t
h
i
s

m
a
y
 
t
a
k
e
 
5
0
 
h
o
u
r
s
 
o
f
 
s
u
p
e
r
v
i
s
i
o
n
 
w
h
i
c
h

t
r
a
n
s
l
a
t
e
s
 
i
n
t
o
 
a
p
p
r
o
x
i
m
a
t
e
l
y
 
1
7
 
c
l
i
n
i
c
 
s
e
s
s
i
o
n
s
.
)

I
t
 
i
s
 
r
e
c
o
g
n
i
z
e
d
 
t
h
a
t

t
h
i
s
 
i
s
 
o
n
l
y
 
o
n
e
 
s
o
m
e
w
h
a
t
 
a
r
t
i
f
i
c
i
a
l
 
a
p
p
r
o
a
c
h

t
o
 
c
a
l
c
u
l
a
t
i
n
g
 
i
n
s
t
r
u
c
t
i
o
n
a
l

t
i
m
e
.

I
n
d
i
c
a
t
e
 
a
n
y
 
a
l
t
e
r
n
a
t
i
v
e
 
a
p
p
r
o
a
c
`
c
s
y
o
u
 
p
r
e
f
e
r
 
i
n
 
t
h
e
 
d
i
s
c
u
s
s
i
o
n

a
r
e
a
 
b
e
l
o
w
.

C
o
l
u
m
n
 
(
5
)
:

M
u
l
t
i
p
l
y
 
t
h
r
e
e
 
(
3
)
 
h
o
u
r
s
 
(
t
h
e
 
n
u
m
b
e
r
 
o
f
 
h
o
u
r
s
 
i
n

a
 
c
l
i
n
i
c
 
s
e
s
s
i
o
n
)
 
b
y

C
o
l
u
m
n
 
(
4
)
 
t
o
 
d
e
r
i
v
e
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
h
o
u
r
s
 
r
e
q
u
i
r
e
d
p
e
r
 
s
t
u
d
e
n
t
 
i
n
 
e
a
c
h

c
l
i
n
i
c
 
e
x
p
e
r
i
e
n
c
e
.

C
o
l
u
m
n
 
(
6
)
:

S
t
i
p
u
l
a
t
e
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
f
a
c
u
l
t
y
 
m
e
m
b
e
r
s
 
n
e
e
d
e
d
t
o
 
c
o
v
e
r
 
a
 
c
l
i
n
i
c
 
a
t
 
a
n
y

o
n
e
 
t
i
m
e
.



C
-
2
,
 
C
o
n
t
i
n
u
e
d

C
o
l
u
m
n
 
(
7
)
:

M
u
l
t
i
p
l
y
 
C
o
l
u
m
n
 
(
3
)
 
X

C
o
l
u
m
n
 
(
5
)
 
X
 
C
o
l
u
m
n

(
6
)
 
t
o
 
c
o
m
p
u
t
e
 
t
h
e

t
o
t
a
l
 
n
u
m
b
e
r

o
f
 
c
o
n
t
a
c
t
 
h
o
u
r
s

f
o
r
 
e
a
c
h
 
c
l
i
n
i
c
a
l
 
a
r
e
a
.

C
o
l
u
m
n
 
(
8
)
:

E
s
t
i
m
a
t
e
 
t
h
.
:
 
t
o
t
a
l
 
a
m
o
u
n
t

o
f
 
p
r
e
p
a
r
a
t
i
o
n
 
a
n
d

e
v
a
l
u
a
t
i
o
n
 
t
i
m
e
 
r
e
q
u
i
r
e
d

b
y

t
h
e
 
a
v
e
r
a
R
e
 
f
a
c
u
l
t
y

m
e
m
b
e
r
 
t
o
 
c
a
r
r
y
 
o
u
t

h
i
s
 
r
o
l
e
 
a
s
 
i
n
s
t
r
u
c
t
o
r

i
n
 
e
a
c
h

c
l
i
n
i
c
a
l
 
a
r
e
a
.

I
n
 
t
h
e
 
d
i
s
c
u
s
s
i
o
n
 
a
r
e
a
,

i
n
d
i
c
a
t
e
 
c
l
e
a
r
l
y
 
t
h
e

r
e
a
s
o
n
i
n
g

b
y
 
w
h
i
c
h
 
y
o
%
 
a
r
r
i
v
e
d

a
t
 
t
h
i
s
 
t
o
t
a
l
.

F
o
r
 
e
x
a
m
p
l
e
,
 
e
x
p
l
a
i
n

i
n
 
d
e
t
a
i
l
 
h
o
w

m
a
n
y
 
h
o
l
r
,
:
z
o
f
 
p
r
e
p
a
r
a
t
i
o
n
 
a
n
d

e
v
a
l
u
a
t
i
o
n
 
t
i
m
e
 
a
r
e
 
n
e
e
d
e
d

f
o
r
 
e
a
c
h
 
h
c
u
r

o
f
 
s
u
p
e
r
e
d
 
c
l
i
n
i
c
.

C
o
l
u
m
n
 
(
9
)
:

A
d
d
 
t
h
e
 
t
o
t
a
l
s
 
i
:
,

w
l
u
m
n
 
(
7
)
 
t
o
 
C
o
l
u
m
n

(
E
)
 
t
o
 
o
b
t
a
i
n
 
t
h
e

t
o
t
e
:
 
h
o
u
r
s

n
e
e
d
e
d
 
f
o
r
 
i
n
s
t
r
u
c
t
i
o
n

i
n
 
e
a
c
h
 
c
l
i
n
i
c
a
l

e
x
p
e
r
i
e
n
c
e
.

C
o
l
u
m
n
 
(
1
0
)
:
 
C
a
l
c
u
l
a
t
e

f
o
r
 
e
a
c
h
 
c
l
i
n
i
c
a
l

e
x
p
e
r
i
e
n
c
e
 
t
h
e
 
n
u
m
b
e
r
 
o
f
F
T
E
 
f
a
c
u
l
t
y
 
r
e
q
u
i
r
e
d

t
o
 
p
r
o
v
i
d
e
 
t
h
e
 
t
o
t
a
l

n
u
m
b
e
r
 
o
f
 
i
n
s
t
r
u
c
t
i
o
n
a
l

h
o
u
r
s
 
b
y
 
d
i
v
i
d
i
n
g

C
o
l
u
m
n
 
(
9
)

b
y
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
m
a
n

h
o
u
r
s
 
i
n
 
a
 
"
d
e
n
t
a
l
"
 
m
a
n
 
y
e
a
r
.

F
o
r
 
t
h
e
 
p
u
r
p
o
s
e
s
 
o
f

t
h
i
s

e
x
e
r
c
i
s
e
 
u
s
e
 
1
,
6
0
0
 
h
o
u
r
s
 
a
s

t
h
e
 
n
u
m
b
e
r
 
o
f
 
m
a
n

h
o
u
r
s
 
i
n
 
a
 
m
a
n
 
y
e
a
r

u
n
d
e
r
 
t
h
e

s
a
m
e

a
s
s
u
m
p
t
i
o
n
s
 
s
p
e
c
i
f
i
e
d
 
i
n

W
o
r
k
s
h
e
e
t
 
C
-
1
.

E
n
t
e
r
 
t
h
e
 
r
e
s
u
l
t
s
 
o
f

t
h
e
s
e

c
a
l
c
u
l
a
t
i
o
n
s
 
i
n
 
C
o
l
u
m
n

(
2
)
 
o
f
 
t
h
e
 
S
u
m
m
a
r
y
W
o
r
k
s
h
e
e
t
,
 
C
 
-
6
,
 
P
a
r
t
 
C
.

D
i
s
c
u
s
s
i
o
n
 
A
r
e
a
:

I
n
d
i
c
a
t
e
 
w
h
a
t
 
p
e
r
c
e
n
t
 
o
f
 
a

s
t
u
d
e
n
t
'
s
 
c
l
i
n
i
c
a
l

e
x
p
e
r
i
e
n
c
e
 
s
h
o
u
l
d
 
b
e

l
o
c
a
t
e
d
 
i
n
 
e
x
t
r
a
-
m
u
r
a
l

c
l
i
n
i
c
 
s
e
t
t
i
n
g
s
 
(
e
.
g
.

m
o
b
i
l
e
 
s
e
t
t
i
n
g
s
,

n
e
i
g
h
b
o
r
h
o
o
d
 
h
e
a
l
t
h
 
c
e
n
t
e
r
s
,

e
t
c
.
)
.



C
L
I
N
I
C
A
L
 
S
C
I
E
N
C
E
S
 
-
2
 
W
O
R
K
S
H
E
E
T

F
T
E
 
N
e
e
d
e
d
 
f
o
r
 
I
n
s
t
r
u
c
t
i
o
n
 
i
n
 
S
u
p
e
r
v
i
s
e
d
 
P
a
t
i
e
n
t
 
C
a
r
e
 
C
l
i
n
i
c
s

(
1
)

C
l
i
:
i
c
a
l

D
i
s
z
i
p
l
i
n
e

(
2
)

N
u
m
b
e
r
 
o
f

S
t
u
d
e
n
t
s

A
s
s
i
g
n
e
d

t
o
 
a

C
l
i
n
i
c
 
a
t

A
n
y
 
O
n
e

T
i
m
e

(
3
)

N
u
m
t
e
r
 
o
f

S
e
c
t
i
=
s

N
e
e
d
.
a
d
.

1
C
0
 
4

C
o
l
u
m
n
 
(
2
)

(
4
)

A
v
e
r
a
6
e

N
u
m
b
e
r
 
o
f

C
l
i
n
i
c
a
l

S
e
s
s
i
o
n
s

P
e
r

S
t
u
d
e
n
t

(
5
)

.
:
:
:
i
b
e
r
 
o
f

H
o
u
r
s
 
i
n

C
l
i
n
i
c
a
l

S
e
s
s
i
o
n
s

P
e
r

S
t
u
d
e
n
t

3
 
h
o
u
r
s
 
x

C
o
l
u
m
n
 
(
4
)

(
6
)

N
u
m
b
e
r
 
o
f

F
a
i
l
t
y

M
e
m
b
e
r
s

N
e
e
!
e
d
 
t
o

C
o
v
e
r
 
t
h
e

C
l
i
n
i
c
 
a
t

A
n
y
 
O
n
e

T
i
m
e

(
7
)

T
o
t
a
l
 
N
u
m
b
e
r

o
f
 
C
o
n
t
a
c
t

f
l
o
u
r
s

C
o
l
u
m
n
 
(
3
)
 
x

C
o
l
u
m
n
 
(
5
)
 
x

C
o
l
u
m
n
 
(
6
)

(
8
)

T
o
t
a
l
 
H
o
u
r
s

o
f
 
P
r
e
p
a
r
a
-

t
i
o
n
 
a
n
d

E
v
a
l
u
a
t
i
o
n

(
9
)

T
o
t
a
l
 
H
o
u
r
s

s
e
e
d
e
d
 
f
o
r

I
n
s
t
r
u
c
t
i
o
n

C
o
l
u
m
n
s
 
(
7
)

+
 
(
8
)

(
1
0
)

N
u
m
b
e
r
 
o
f
 
F
T
E

F
a
c
u
l
t
y
 
f
o
r

I
n
s
t
r
u
c
t
i
o
n

C
o
l
u
m
n
 
(
9
)
 
.

1
.
6
0
0

D
i
s
c
u
s
s
i
o
n
 
A
r
e
a
:



C
-
3

W
H
A
T
 
I
S
 
T
H
E
 
M
I
N
I
M
U
M
 
V
I
A
B
L
E
 
F
A
C
U
L
T
Y
 
S
I
Z
E
 
t
E
D
E
D
 
I
N
 
T
H
E
 
C
L
I
N
I
C
A
L
 
S
C
I
E
N
C
E
S
 
T
O
C
A
R
R
Y
 
O
N
 
A
 
D
E
N
T
A
L

E
D
U
C
A
T
I
O
N
 
P
R
O
G
R
A
M
 
A
i
i
D
 
R
E
L
A
T
E
D
 
A
:
T
I
V
I
T
I
E
S
 
I
N
 
A
 
F
R
E
E
-
S
T
A
N
D
I
N
G
 
I
N
S
T
I
T
U
T
I
O
N
?

O
n
 
t
h
i
s
 
w
o
r
k
s
h
e
e
t
,
 
y
o
u
 
s
h
o
u
l
d
 
c
o
n
v
e
r
t
 
F
T
E
 
(
f
u
l
l
-
t
i
m
e
 
e
q
u
i
v
a
l
e
n
t
)
 
f
a
c
u
l
t
y
 
t
o
 
"
r
e
a
l
"
 
f
a
c
u
l
t
y

t
o
 
a
r
r
i
v
e
 
a
t
 
a
 
m
i
n
i
m
u
m
 
v
i
a
b
l
e
 
f
a
c
u
l
t
y
 
s
i
z
e
.

T
h
i
s
 
c
a
l
c
u
l
a
t
i
o
n
 
r
e
c
o
g
n
i
z
e
s
 
t
h
a
t
:

o
 
t
h
e
r
e
 
i
s
 
a
 
"
c
r
i
t
i
c
a
l
 
m
a
s
s
"
 
o
f
 
f
a
c
u
l
t
y
 
n
e
e
d
e
d
 
i
n
 
e
a
c
h

c
l
i
n
i
c
a
l
 
a
r
e
a
 
t
o
 
e
n
s
u
r
e
 
c
o
v
e
r
a
g
e

o
f
 
a
l
l
 
t
h
e
 
m
a
j
o
r
 
c
l
i
n
i
c
a
l
 
s
c
i
e
n
c
e
s
 
a
n
d
 
t
o
 
p
r
o
v
i
d
e
 
a
n
 
a
d
e
q
u
a
t
e

i
n
t
e
l
l
e
c
t
u
a
l

e
n
v
i
r
o
n
m
e
n
t
.

f
a
c
u
l
t
y
 
m
e
m
b
e
r
s
 
e
n
g
a
g
e
 
i
n
 
m
a
n
y
 
a
c
t
i
v
i
t
i
e
s
 
o
t
h
e
r
 
t
h
a
n
 
t
h
o
s
e

d
i
r
e
c
t
l
y
 
r
e
l
a
t
e
d
 
t
o
 
u
n
d
e
r
-

g
r
a
d
u
a
t
e
 
d
e
n
t
a
l
 
e
d
u
c
a
t
i
o
n
,
 
s
u
c
h
 
a
s
 
i
n
d
e
p
e
n
d
e
n
t
 
r
e
s
e
a
r
c
h
,

i
n
t
r
a
-
^
:
1
 
r
a
l
 
a
n
d
/
o
r
 
e
x
t
r
a
-

m
u
r
a
l
 
p
r
a
c
t
i
c
e
,
 
p
u
b
l
i
c
 
s
e
r
v
i
c
e
 
a
c
t
i
v
i
t
i
e
s
,
 
a
n
d
 
t
e
a
c
h
i
n
g
 
g
r
a
d
u
a
t
e

s
t
u
d
e
n
t
s
.

o
 
a
 
f
a
c
u
l
t
y
 
m
e
m
b
e
r
'
s
 
t
e
a
c
h
i
n
g
 
l
o
a
d
,
 
p
r
e
p
a
r
a
t
i
o
n
 
t
i
m
e
,
 
a
n
d
 
o
t
h
e
r

r
e
s
p
o
n
s
i
b
i
l
i
t
i
e
s
 
m
a
y

v
a
r
y
.

F
o
r
 
t
h
e
 
p
u
r
p
o
s
e
 
o
f
 
t
h
i
s
 
w
o
r
k
s
h
e
e
t
,
 
y
o
u
 
s
h
o
u
l
d
 
a
s
s
u
m
e
 
t
h
a
t
 
t
h
e

d
e
n
t
a
l
 
s
c
h
o
o
l
 
i
s
 
a
 
f
r
e
e
-
s
t
a
n
d
i
n
g

i
n
s
t
i
t
u
t
i
o
n
.

C
o
l
u
m
n
 
(
1
)
:

E
n
t
e
r
 
f
r
o
m
 
t
h
e
 
S
u
m
m
a
r
y
 
W
o
r
k
s
h
e
e
t
s
,
 
C
o
l
u
m
n
s
 
-
(
1
)
 
a
n
d
 
(
2
)
 
t
h
e
 
F
T
E
 
f
a
c
u
l
t
y
 
n
e
e
d
e
d

f
o
r
 
d
e
n
t
a
l
 
i
n
s
t
r
u
c
t
i
o
n
 
b
y
 
c
l
i
n
i
c
a
l
 
s
u
b
j
e
c
t
 
a
r
e
a
.

C
o
l
u
m
n
 
(
2
)

B
a
s
e
d
 
o
n
 
t
h
e
 
c
o
n
s
i
d
e
r
a
t
i
o
n
s
 
s
p
e
c
i
f
i
e
d
 
a
b
o
v
e
 
(
a
n
d
 
o
t
h
e
r

c
r
i
t
e
r
i
a
 
w
h
i
c
h
 
y
o
u
 
f
e
e
l

a
r
e
 
i
m
p
o
r
t
a
n
t
)
,
 
c
a
l
c
u
l
a
t
e
 
w
h
a
t
 
y
o
u
 
b
e
l
i
e
v
e
 
t
o

b
e
 
t
h
e
 
r
e
a
s
o
n
a
b
l
e
 
n
u
m
b
e
r
s
 
f
o
r

v
i
a
b
l
e
 
f
a
c
u
l
t
y
 
s
i
z
e
 
i
n
 
e
a
c
h
 
s
u
b
j
e
c
t
 
a
r
e
a
.

E
n
t
e
r
 
t
h
i
s
 
t
o
t
a
l
 
i
n
 
C
o
l
u
m
n
 
(
3
)
 
o
f

t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
S
u
m
m
a
r
y
 
W
o
r
k
s
h
e
e
t
 
(
C
-
6
,
 
P
a
r
t
s
 
A
,
 
B
,
 
o
r
 
C
)
.

C
o
l
u
m
n
 
(
3
)
:

S
p
e
c
i
f
y
 
w
h
a
t
 
p
e
r
c
e
n
t
 
o
f
 
t
h
a
t
 
f
a
c
u
l
t
y
 
c
a
n
 
b
e
 
e
x
p
e
c
t
e
d
 
t
o
 
b
e
 
f
u
l
l
-
t
i
m
e
 
f
a
c
u
l
t
y

m
e
m
b
e
r
s
 
(
a
s
s
u
m
i
n
g
 
t
h
a
t
 
f
u
l
l
-
t
i
m
e
 
i
s
 
a
 
4
-
d
a
y
 
t
e
a
c
h
i
n
g
 
w
e
e
k

w
i
t
h
 
o
n
e
 
d
a
y
 
f
o
r

i
n
t
r
a
-
m
u
r
a
l
 
o
r
 
e
x
t
r
a
-
m
u
r
a
l
 
p
r
a
c
t
i
c
e
)
 
a
n
d
 
w
h
a
t
 
p
o
r
t
i
o
n
 
c
a
n
 
b
e
 
e
x
p
e
c
t
e
d
 
t
o

b
e

p
a
r
t
-
t
i
m
e
 
o
r
 
v
o
l
u
n
t
e
e
r
.

C
o
l
u
m
n
 
(
4
)
:

E
x
p
l
a
i
n
 
t
h
e
 
r
e
a
s
o
n
s
 
f
o
r
 
y
o
u
r
 
e
s
t
i
m
a
t
e
s
,
 
i
n
 
C
o
l
u
m
n
s
 
(
2
)
 
a
n
d

(
3
)
,
 
a
n
d
 
w
h
a
t
 
f
a
c
-

t
o
r
s
 
c
a
u
s
e
d
 
y
o
u
 
t
o
 
c
h
a
n
g
e
 
f
r
o
m
 
t
h
e
 
F
T
E
 
n
u
m
b
e
r
 
s
h
o
w
n

i
n
 
C
o
l
u
m
n
 
(
1
)
.

D
i
s
c
u
s
s
i
o
n
 
A
r
e
a
:

I
n
d
i
c
a
t
e
 
t
o
 
w
h
a
t
 
e
x
t
e
n
t
,
 
i
f
 
a
n
y
,
 
a
n
d
 
i
n
 
w
h
i
c
h
 
c
l
i
n
i
c
a
l
 
a
r
e
a
s
 
t
h
e
m
i
n
i
m
u
m

v
i
a
b
l
e
 
f
a
c
u
l
t
y
 
s
i
z
e
 
w
o
u
l
d
 
b
e
 
a
l
t
e
r
e
d
 
i
f
 
t
h
e
 
i
n
s
t
i
t
u
t
i
o
n
 
w
e
r
e

i
n
 
a
 
h
e
a
l
t
h

s
c
i
e
n
c
e
s
 
s
e
t
t
i
n
g
 
w
i
t
h
 
o
t
h
e
r
 
h
e
a
l
t
h
 
p
r
o
f
e
s
s
i
o
n
s

a
v
a
i
l
a
b
l
e
 
t
o
 
p
a
r
t
i
c
i
p
a
t
e

i
n
 
c
l
i
n
i
c
a
l
 
t
e
a
c
h
i
n
g
,



C
L
I
N
I
C
A
L
 
S
C
I
E
N
C
E
S
-
3
 
W
O
R
K
S
H
E
E
T

V
i
a
b
l
e
 
F
a
c
u
l
t
y
 
S
i
z
e
 
N
e
e
d
e
d
 
f
o
r
 
E
d
u
c
a
t
i
o
n
 
i
n
t
h
e
 
C
l
i
n
i
c
a
l
 
S
c
i
e
n
c
e
s

i
n
 
a
 
F
r
e
e
-
S
t
a
n
d
i
n
g
 
I
n
s
t
i
t
u
t
i
o
n

(
1
)

F
T
E
 
N
e
e
d
e
d
 
f
o
r
 
I
n
s
t
r
u
c
t
i
o
n

b
y
 
C
l
i
n
i
c
a
l
 
A
r
e
a
 
(
f
r
o
m

S
u
m
m
a
r
y
 
W
o
r
k
s
h
e
e
t
s

C
o
L
u
m
n
s
 
(
1
)
 
a
n
d
 
(
2
)

(
2
)

(
3
)

V
i
a
b
l
e
 
F
a
c
u
l
t
y
 
P
e
r
c
e
n
t
 
D
i
s
t
r
i
b
u
t
i
o
n
 
o
f

S
i
z
e

V
i
a
b
l
e
 
F
a
c
u
l
t
y
 
b
y
 
F
u
l
l
-

T
i
m
e
,
 
P
a
r
t
-
T
i
m
e
,
 
a
n
d

V
o
l
u
n
t
e
e
r
 
S
t
a
t
u
s

(
4
)

E
x
p
l
a
n
a
t
i
o
n
 
o
f
 
D
i
f
f
e
r
e
n
c
e
s

B
e
t
w
e
e
n
 
C
o
l
u
m
n
s
 
(
1
)
 
a
n
d
 
(
2
)
;

E
x
p
l
a
n
a
t
i
o
n
 
o
f
 
R
a
t
i
o
n
a
l
e

f
o
r
 
C
o
l
u
m
n
 
(
3
)

D
i
s
r
i
u
s
s
i
o
n
 
A
r
e
a
:



C
-
4

H
O
N
'
 
M
A
N
Y
 
D
E
N
T
A
L
 
A
l
.
T
I
L
7
A
P
Y
 
F
E
R
S
O
n
N
E
L
 
A
R
E
 
N
E
E
D
E
D
 
I
N
 
T
H
E
 
C
L
I
N
I
C
 
T
O
S
U
P
P
O
R
T
 
T
H
E

V
I
A
n
E
 
F
A
C
U
U
N
 
S
I
Z
E
 
=
M
A
T
E
:
,
 
T
N
 
W
O
P
K
S
H
E
E
T
 
C
-
3
?

C
r
 
t
h
i
;
 
w
o
r
h
e
t
,

e
s
t
i
s
t
e
 
d
e
n
t
a
l
 
a
u
x
i
l
i
a
r
y
 
p
o
r
s
,
.
n
n
e
l
 
1
,
i
u
i
r
r
!
d
 
s
r
_
e
c
i
f
i
c
a
l
l
y

E
u
p
e
r
v
i
s
t
:
d
 
p
a
t
l
e
n
t
 
c
a
r
,
 
i
n
 
e
c
.
c
h
 
c
l
i
n
i
c
 
(
i
n
c
l
u
d
i
n
g
 
D
A
C
 
a
n
d
 
T
E
A
M
)
.

C
e
n
t
r
a
l
 
a
r
e
a
s
 
s
u
c
h

a
s
 
l
a
t
c
r
_
l
t
e
r
y
,

d
i
s
p
e
n
:
,
i
r
y
,
 
p
h
a
r
m
a
c
y
,
 
a
n
d
 
c
l
e
r
i
c
a
l
 
a
n
d
 
f
i
n
a
n
c
i
a
l
 
s
e
r
v
i
c
e
s
 
f
a
:
.
%
e

c
o
n
s
i
d
e
n
2
d
 
i
n
 
t
h
e
 
a
:
I
m
i
r
.
i
.
E
t
r
a
t
i
v
e
 
t
7
e
c
t
i
o
n
.

C
o
l
u
m
n
 
(
1
)
:

E
7
"
;
c
3
r
.

f
c
4
,
:
u
l
t
y
 
s
i
z
e
 
b
y
 
c
l
i
n
i
c
a
l
 
e
x
p
e
r
i
e
n
c
e
 
r
e
c
o
n
i
e
-
.
1
 
i
n
 
C
c
.
l
u
m
n

(
3
)

o
f
 
y
u
r
 
S
u
-
-
a
:
 
y
 
W
o
r
k
e
t
:
:
,
,
 
C
-
6
.

C
,
:
l
u
m
n
 
(
2
)
:

.
.
.
;
;
t
 
.
.
.
:
3
.
.
0

n
i
m
l
e
r
 
o
f

-
u
x
i
l
i
a
r
y
 
d
e
n
t
e
_
 
1
.
1
e
*
:
s
'
:
:
.
n
e
l
 
(
e
.
g
.
,
 
L
y
7
,
i
e
n
i
s
t
s
,

o
c
c
,
i
o
t
i
n
t
 
1
,
t
-
I
z
a
t
c
r
y
 
t
e
c
.
n
i
c
i
a
n
s
 
e
n
d
 
R
.
:
.
.
1
r
)

1
,
e
l
i
e
f
e
 
a
r
:
 
n
e
c
e
s
-

s
a
r
y
 
:
o
 
f
.
.
4
p
p
7
r
t
 
t
h
e
 
f
a
c
u
l
t
y
 
s
i
z
e

s
p
e
c
i
f
i
e
d
 
i
n
 
C
:
1
4
:
:
%
:

C
o
l
u
m
n
 
(
3
)
:

C
o
m
m
o
n
t
 
o
n
 
t
h
e
 
r
e
a
s
o
n
i
n
g
 
b
e
h
i
n
d
 
7
o
u
r
 
e
s
t
i
m
a
t
e
s
 
o
f
 
a
l
o
c
i
l
i
a
r
y

D
i
s
c
u
s
s
i
o
n
 
a
r
e
a
:

Y
o
u
r
 
c
u
r
r
i
c
u
l
u
m
 
d
e
c
i
s
i
o
n
s

h
o
w
 
m
u
c
h
 
l
a
b
o
r
a
t
o
r
y
 
w
o
r
k
 
s
t
u
d
e
n
t
s

t
o
 
t
h
e
m
s
e
l
v
e
s
,
 
a
f
f
e
c
t
 
t
h
e
 
n
-
m
b
e
r
 
o
f
 
l
a
b
o
r
a
t
o
r
y
t
e
c
h
n
i
c
i
a
n
s

r
.
e
e
d
e
d
 
i
n
 
c
e
n
t
r
a
l
 
l
a
b
o
r
a
t
o
r
i
e
s
.

P
r
o
v
i
d
e
 
g
u
i
d
a
n
c
e
 
t
o
 
t
h
e

A
d
m
i
n
i
s
t
r
a
t
i
v
e
 
P
a
n
e
l
.



C
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N
I
C
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S
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W
O
R
K
S
H
E
E
T

C
l
i
n
i
c
a
l
 
A
u
x
i
l
i
a
r
y
 
D
e
n
t
a
l
 
P
e
r
s
o
n
n
e
l

t
o
 
S
u
p
p
o
r
t
 
V
i
4
b
l
e
 
F
a
c
u
l
t
y
 
S
i
z
e

(
1
)

V
i
a
b
l
e
 
F
a
c
u
l
t
y
 
b
y

C
l
i
n
i
c
a
l
 
E
x
p
e
r
i
e
n
c
e

(
f
r
o
m
 
S
u
m
m
a
r
y
 
W
o
r
k
s
h
e
e
t
s
,

C
o
l
u
m
n
 
3
)

(
2
)

A
u
x
i
l
i
a
r
y
 
D
e
n
t
a
l

P
e
r
s
o
n
n
e
l

(
3
)

C
o
m
m
e
n
t
s

4 i 4

.
4

D
i
s
c
u
s
s
i
o
n
 
A
r
e
a
:



C
-
5

W
H
A
T
 
A
R
E
 
T
H
E
 
S
P
A
C
E
 
R
E
Q
U
I
R
E
M
E
N
T
S
 
N
E
C
E
S
S
A
R
Y
 
T
O
 
P
R
O
V
I
D
E
 
S
U
P
E
R
V
I
S
E
D
P
A
T
I
E
N
T
 
C
A
R
E

E
D
U
C
A
T
I
O
N
 
I
N
 
T
H
E
 
C
L
I
N
I
C
A
L
 
S
C
I
E
N
C
E
S
?

4

O
n
 
t
h
i
s
 
w
o
r
k
s
h
e
e
t
 
y
o
u
 
s
h
o
u
l
d
 
p
r
o
v
i
d
e
 
g
u
i
d
a
n
c
e
 
t
o
 
t
h
e

A
d
m
i
n
i
s
t
r
a
t
i
v
e
 
P
a
n
e
l
 
o
n
 
t
h
o
s
e

s
p
a
c
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
t
h
a
t
 
a
f
f
e
c
t

c
u
r
r
i
c
u
l
u
m
 
d
e
v
e
l
o
p
m
e
n
t
 
a
n
d
 
s
t
a
f
f
 
s
i
z
e
.

C
o
l
u
m
n
 
(
1
)
:

C
o
l
u
m
n
 
(
2
)
:

C
o
l
u
m
n
 
(
3
)
:

E
n
t
e
r
 
t
h
e
 
s
u
p
e
r
v
i
s
e
d
 
p
a
t
i
e
n
t
 
c
a
r
e
 
e
x
p
e
r
i
e
n
c
e
s
 
f
r
o
m
 
P
a
r
t

C
 
o
f
 
y
o
u
r

S
u
m
m
a
r
y
 
W
o
r
k
s
h
e
e
t
,
 
C
-
6
,
 
C
o
l
u
m
n
 
(
1
)
.

O
n
 
t
h
e
 
b
a
s
i
s
 
o
f
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
s
t
u
d
e
n
t
s
 
p
r
e
s
e
n
t
 
a
t
 
a
n
y
 
o
n
e
t
i
m
e
 
i
n
 
a

s
u
p
e
r
v
i
s
e
d
 
p
a
t
i
e
n
t
 
c
a
r
e
 
s
e
t
t
i
n
g
 
(
f
r
o
m
 
W
o
r
k
s
h
e
e
t
 
C
-
2
,
 
C
o
l
u
m
n

1
2
3
)
 
e
s
t
i
m
a
t
e

t
h
e
 
a
v
e
r
a
g
e
 
n
u
m
b
e
r
 
o
f
 
c
u
b
i
c
l
e
s
 
n
e
e
d
e
d
 
i
n
 
e
a
c
h

d
i
s
c
i
p
l
i
n
e
 
a
t
 
a
n
y
 
o
n
e
 
t
i
m
e
.

E
s
t
i
m
a
t
e
 
t
h
e
 
s
q
u
a
r
e
 
f
e
e
t
 
o
f
 
w
o
r
k
i
n
g
 
s
p
a
c
e
 
t
h
a
t
 
s
h
o
u
l
d
 
b
e
a
s
s
i
g
n
e
d
 
t
o
 
e
a
c
h

c
u
b
i
c
l
e
,
 
t
a
k
i
n
g
 
i
n
t
o
 
c
o
n
s
i
d
e
r
a
t
i
o
n
 
n
o
t
 
o
n
l
y
 
t
h
e
 
n
u
m
b
e
r
o
f
s
t
u
d
e
n
t
s
 
p
r
e
s
e
n
t

a
t
 
a
n
y
 
o
n
e
 
t
i
m
e
 
i
n
 
a
,
 
c
l
i
n
i
c
,
 
b
u
t
 
a
l
s
o
 
t
h
e
 
n
u
m
b
e
r

o
f
 
a
u
x
i
l
i
a
r
y
 
p
e
r
s
o
n
n
e
l

n
e
e
d
e
d
 
t
o
 
s
u
p
p
o
r
t
 
d
e
n
t
a
l
 
i
n
s
t
r
u
c
t
i
o
n
 
(
f
r
o
m
 
W
o
r
k
s
h
e
e
t
C
-
4
,
 
'
o
l
u
m
n
 
2
)
 
-
-

e
x
c
l
u
d
i
n
g
 
t
h
e
 
x
-
r
a
y
 
a
n
d
 
l
a
b
o
r
a
t
o
r
y
 
t
e
c
h
n
i
c
i
a
n
s
 
u
n
e
,
r
 
t
h
e
a
s
s
u
m
p
t
i
o
n
 
t
h
a
t

t
h
e
y
 
o
p
e
r
a
t
e
 
i
n
 
c
e
n
t
r
a
l
i
z
e
d
 
f
a
c
i
l
i
t
i
e
s
.

I
n
 
t
h
e
 
d
i
s
c
u
s
s
i
o
n
 
a
r
e
a
,
 
c
o
m
m
e
n
t
 
o
n
 
t
h
e
 
r
e
s
o
u
r
c
e

r
e
q
u
i
r
e
m
e
n
t
s
 
n
e
e
d
e
d
 
t
o
 
c
o
n
d
u
c
t
 
a
n

u
n
d
e
r
g
r
a
d
u
a
t
e
 
p
r
o
g
r
a
m
 
i
n
 
h
o
s
p
i
t
a
l
 
d
e
n
t
i
s
t
r
y
 
w
h
i
c
h
 
w
o
u
l
d
 
m
e
e
t

a
c
c
r
e
d
i
t
a
t
i
o
n
 
s
t
a
n
d
a
r
d
s
.
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W
O
R
K
S
H
E
E
T

R
e
s
o
u
r
c
e
 
R
e
q
u
i
r
e
m
e
n
t
s
 
N
e
c
e
s
s
a
r
y
 
f
o
r
 
s
u
p
e
r
v
i
s
e
d
 
P
a
t
i
e
n
t
 
C
a
r
e
 
D
e
n
t
a
l
 
E
d
u
c
a
t
i
o
n

(
1
)

S
u
p
e
r
v
i
s
e
d
 
P
a
t
i
e
n
t

C
a
r
e
 
E
x
p
e
r
i
e
n
c
e
s

(
2
)

A
v
e
r
a
g
e
 
N
u
m
b
e
r
 
o
f
 
C
u
b
i
c
l
e
s

N
e
e
d
e
d
 
p
e
r
 
C
l
i
n
i
c
a
l
 
A
r
e
a

a
t
 
A
n
y
 
O
n
e
 
T
i
m
e

(
3
)

S
q
u
a
r
e
 
F
e
e
t
 
o
f
 
W
o
r
k
e
r

S
p
a
c
e
 
A
s
s
i
g
n
e
d
 
t
o
 
E
a
c
h
 
C
u
b
i
c
l
e

D
i
s
c
u
s
s
i
o
n
 
A
r
e
a
:



C
L
I
N
I
C
A
L

S
u
m
m
a
r
y

D
i
d
a
c
t
i
c

S
C
I
E
N
C
E
S
-
6
 
W
O
R
K
S
H
E
E
T

W
o
r
k
s
h
e
e
t
 
-
 
P
a
r
t
 
A

C
l
i
n
i
c
a
l
 
E
x
p
e
r
i
e
n
c
e
s

(
1
)

D
i
d
a
c
t
i
c
 
C
l
i
n
i
c
a
l
 
E
x
p
e
r
i
e
n
c
e
s

(
2
)

N
u
m
b
e
r
 
o
f
 
F
T
E
 
F
a
c
u
l
t
y

R
e
q
u
i
r
e
d

I
n
s
t
r
u
c
t
i
o
n

(
3
)

s
V
i
a
b
l
e
 
F
a
c
u
l
t
y
 
S
i
z
e
 
N
e
e
d
e
d

f
o
r
 
D
e
n
t
a
l
 
E
d
u
c
a
t
i
o
n



C
L
I
N
I
C
A
L
 
S
C
I
E
N
C
E
S
-
6
 
W
O
R
K
S
H
E
E
T

S
u
m
m
a
r
y
 
W
o
r
l
s
h
e
e
t
 
-
 
P
a
r
t

L
a
b
o
r
a
t
o
r
y
 
C
l
i
n
i
c
a
l
 
E
x
p
e
r
i
e
n
c
e
s
`

(
1
)

L
a
b
o
r
a
t
o
r
y
 
C
l
i
n
i
c
a
l
 
E
x
p
e
r
i
e
n
c
e
s

(
2
)

,

N
u
m
b
e
r
 
o
f
 
F
T
E
 
F
a
c
u
l
t
y

R
e
q
u
i
r
e
d
 
f
o
]
.
 
I
n
s
t
r
u
c
t
i
o
n

(
3
)

V
i
a
b
l
e
 
F
a
c
u
l
t
y
 
S
i
z
e
 
N
e
e
d
e
d

f
o
r
 
D
e
n
t
a
l
 
E
d
u
c
a
t
i
o
n



C
L
I
N
I
C
A
L
 
S
C
I
E
N
C
E
S
-
6
 
W
O
R
K
S
H
E
E
T

S
u
m
m
a
r
y
 
W
o
r
k
s
h
e
e
t
 
-
 
P
a
r
t
 
C

S
u
p
e
r
v
i
s
e
d
 
P
a
t
i
e
n
t
 
C
a
r
e

I

(
1
)

S
u
p
e
r
v
i
s
e
d
 
P
a
t
i
e
n
t
 
C
a
r
e

C
l
i
n
i
c
a
l
 
E
x
p
e
r
i
e
n
c
e
s

.
2
)

N
u
m
b
e
r
 
o
f
 
F
T
E
 
F
a
u
l
t
y

R
e
q
u
i
r
e
d
 
f
o
r
 
I
n
s
t
r
u
c
t
i
o
n

'
(
3
)

V
i
a
b
l
e
 
F
a
c
u
l
t
y
 
S
i
z
e
 
N
e
e
d
e
d

f
o
r
 
D
e
n
t
a
l
 
E
d
u
c
a
t
i
o
n

.

4 .



INTRODUCTION TO ADMINISTRATIVE QUESTIONNAIRE

This section consists of worksheets that deal with
the following issues:

AD-1 Costing guidelines for space, equipment, and
centralized services

AD-2 Centralized support facilities for a dental
school

AD-3 Administrative services of a dental school

AD-4 Student-related activities of a dental school
. . .

AD -4 Clinic-relateesUppor:Cacti:ifies of a dental
school

AD-6 Physical resources to support basic sciences
instruction

AD-7 Physical resources to support pre-clinical
didactic and laboratory subject areas

AD-8 Physical resources to support supervised
patient care

AD-9 Space, equipment, and personnel to support an
intramural faculty practice

AD-10 Estimates of faculty salaries and total com-
pensation by rank

AD-11 Physical resources to support faculty offices
and research laboratories

Although the administrative panel must know the size
of the faculty in the basic and clinical sciences in order
to determine certain portions of administrative costs,
namely space and facilities costs for faculty offices, and
faculty research facilities, there are many administrative
costs which can be determined before the size of the faculty
is derived. Numbers of lecture halls, seminar or conference
rooms, and laboratories can be roughly calculated and costed
once the student population is determined. Similarly, the
determination of the scope and costs of general administra-
tion and support facilities can be based on student popula-
tion assumptions. And it is even possible to agree upon
unit cost estimates for faculty offices and research facili-
ties without knowing their exact size.

336
-326-



Thus, we ask that you complete Worksheets AD-1 through
AD-10 prior to the seminar and come to the seminar prepared
to complete Worksheet AD-11 after the Basic and Clinical
Sciences Workshops have determined the size of faculty and
suppurt personnel. We would, of course, be delighted
should you wish to work through either the Basic or Clinical
Sciences faculty questionnaire, complete AD-11 prior to the
seminar, and return the entire package to the IOM by the
September 5 deadline. Feel free to consult appropriate
members of your staff as you answer these questions.



A
D
M
I
N
I
S
T
R
A
T
I
V
E
 
Q
U
E
S
T
I
O
N
N
A
I
R
E

4
4
)
.
-
1
 
W
H
A
T
 
A
R
E
 
T
H
E
 
C
O
S
T
I
N
G
 
G
U
I
D
E
L
I
N
E
S
 
T
H
A
T
 
C
A
N
 
B
E
 
A
P
P
L
I
E
D
 
T
O
 
S
P
A
C
E
,
 
E
Q
U
I
P
M
E
N
T
)
 
A
N
D
 
C
E
N
T
R
A
L
I
Z
E
D
 
S
E
R
V
I
C
E
S
 
O
F

A
 
D
E
N
T
A
L
 
S
C
H
O
O
L
?

O
n
 
t
h
i
s
 
w
o
r
k
s
h
e
e
t
 
y
o
u
 
s
h
o
u
l
d
 
s
p
e
c
i
f
y
 
t
h
e
 
g
e
n
e
r
a
l
 
c
o
s
t
i
n
g
 
a
s
s
u
m
p
t
i
o
n
s
 
w
h
i
c
h
c
a
n
 
b
e
 
a
p
p
l
i
e
d

t
o
 
a
l
l
 
s
p
a
c
e
,
 
e
q
u
i
p
m
e
n
t
,
 
a
n
d
 
c
e
n
t
r
a
l
i
z
e
d
 
s
e
r
v
i
c
e
 
f
a
c
i
l
i
t
i
e
s
 
o
f
 
a
 
d
e
n
t
a
l
 
s
c
h
o
o
l
 
e
x
c
e
p
t
 
a
s

y
o
u
 
m
i
g
h
t
 
o
t
h
e
r
w
i
s
e
 
i
n
d
i
c
a
t
e
 
o
n
 
i
n
d
i
v
i
d
u
a
l
 
w
o
r
k
s
h
e
e
t
s
.

A
s
s
u
m
e
,
 
f
o
r
 
t
h
e
 
p
u
r
p
o
s
e
s
 
o
f
 
t
h
e
s
e

c
a
l
c
u
l
a
t
i
o
n
s
,
 
t
h
a
t
 
t
h
e
 
d
e
n
t
a
l
 
s
c
h
o
o
l
 
b
e
i
n
g
 
c
o
n
s
t
r
u
c
t
e
d
 
i
s
 
a
 
f
r
e
e
-
 
s
t
a
n
d
i
n
g
 
i
n
s
t
i
t
u
t
i
o
n
 
w
i
t
h

a
 
n
o
n
-
s
h
a
r
e
d
 
b
a
s
i
c
 
s
c
i
e
n
c
e
s
 
p
r
o
g
r
a
m
,
 
p
r
e
-
c
l
i
n
i
c
a
l
 
d
i
d
a
c
t
i
c
 
a
n
d
 
l
a
b
o
r
a
t
o
r
y
 
p
r
o
g
r
a
m
s
,
 
a
n
d

s
u
p
e
r
v
i
s
e
d
 
p
a
t
i
e
n
t
-
c
a
r
e
 
c
l
i
n
i
c
s
 
w
i
t
h
 
t
h
e
 
c
a
p
a
c
i
t
y
 
f
o
r
 
u
n
d
e
r
g
r
a
d
u
a
t
e
,
 
g
r
a
d
u
a
t
e
,
 
a
n
d
 
a
u
x
i
l
i
a
r
y

d
e
n
t
a
l
 
s
t
u
d
e
n
t
s
.

I
n
c
l
u
d
e
 
o
r
a
l
 
s
u
r
g
e
r
y
 
b
u
t
 
o
n
l
y
 
i
n
 
a
n
 
o
u
t
-
p
a
t
i
e
n
t
 
s
e
t
t
i
n
g
.

R
o
w
 
(
1
)
:

I
n
i
t
i
a
l
 
P
r
o
j
e
c
t
 
C
o
s
t
s
:

D
e
p
r
e
c
i
a
t
i
o
n
 
o
f
 
b
u
i
l
d
i
n
g
s
 
a
n
d
 
e
q
u
i
p
m
e
n
t
 
r
e
q
u
i
r
e
s
 
a
 
d
e
t
e
r
-

m
i
n
a
t
i
o
n
 
o
f
 
i
n
i
t
i
a
l
 
p
r
o
j
e
c
t
 
c
o
s
t
s
 
f
o
r
 
p
l
a
n
n
i
n
g
,
 
d
e
s
i
g
n
 
a
n
d
 
a
r
c
h
i
t
e
c
t
u
r
a
l
 
s
e
r
v
i
c
e
s
,

c
o
n
s
t
r
u
c
t
i
o
n
,
 
i
n
t
e
r
i
o
r
 
f
i
n
i
s
h
i
n
g
 
a
n
d
 
o
p
e
r
a
t
i
n
g
 
e
q
u
i
p
m
e
n
t
.

R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
g
e
o
-

g
r
a
p
h
i
c
 
d
i
f
f
e
r
e
n
c
e
s
 
i
n
 
t
h
e
 
c
o
s
t
s
 
o
f
 
t
h
e
s
e
 
i
t
e
m
s
,
 
s
p
e
c
i
f
y
 
t
h
e

a
v
e
r
a
g
e
 
i
n
i
t
i
a
l
 
p
r
o
-

j
e
c
t
 
c
o
s
t
s
 
p
e
r
 
g
r
o
s
s
 
s
q
u
a
r
e
 
f
o
o
t
 
a
n
u
 
t
h
e
 
r
a
t
i
o
 
o
f
 
n
e
t
 
t
o

g
r
o
s
s
 
s
q
u
a
r
e
 
f
e
e
t
.
 
A
l
s
o
,

s
p
e
c
i
f
y
 
w
h
a
t
 
p
o
r
i
t
o
n
 
o
f
 
t
h
e
 
g
r
o
s
s
 
c
o
s
t
s
 
a
r
e
 
f
o
r
 
e
q
u
i
p
m
e
n
t
.

c
o

R
o
w
 
(
2
)
:

D
e
p
r
e
c
i
a
t
i
o
n
 
o
f
 
B
u
i
l
d
i
n
g
s
 
a
n
d
 
E
q
u
i
p
L
:
e
n
t
:

T
h
e
 
O
f
f
i
c
e
 
o
f
 
M
a
n
a
g
e
m
e
n
t
 
a
n
d
 
B
u
d
g
e
t

s
u
g
g
e
s
t
s
 
a
n
n
u
a
l
 
d
e
p
r
e
c
i
a
t
i
o
n
 
r
a
t
e
s
 
o
f
 
7
.
5
1
 
f
o
r
 
e
q
u
i
p
m
e
n
t
 
a
n
d
 
V
:
.
 
f
o
r
 
b
u
i
l
d
i
n
g
s
.

W
h
a
t
 
d
o
 
y
o
u
 
c
o
n
s
i
d
e
r
 
s
h
o
u
l
d
 
b
e
 
t
h
e
 
p
r
o
p
e
r
 
m
i
x
 
b
e
t
w
e
e
n
 
b
u
i
l
d
i
n
g
s
 
a
n
d
 
e
q
u
i
p
m
e
n
t
?

R
o
w
 
(
3
)
:

U
t
i
l
i
t
i
e
s
,
 
n
a
I
n
t
e
n
a
n
:
c
 
a
n
d
 
S
e
c
u
r
i
t
y
:

R
e
c
o
g
n
i
z
i
n
g
 
r
e
g
i
o
n
a
l
 
v
a
r
i
a
t
i
o
n
s
 
i
n
 
t
h
e
 
c
o
s
t

o
f
 
p
r
o
v
i
d
i
n
g
 
t
h
e
s
e
 
s
e
r
v
i
c
e
s
,
 
s
p
e
c
i
f
y
 
t
h
e
 
a
v
e
r
a
g
e
 
y
e
a
r
l
y
 
c
o
s
t
 
p
e
r
 
g
r
o
s
s

s
q
u
a
r
e
 
f
o
o
t
.

R
o
w
 
(
4
)
:

O
t
h
e
r
 
D
i
r
e
c
t
 
O
p
e
r
a
t
i
n
g
 
E
x
p
e
n
s
e
s
:

S
p
e
c
i
f
y
 
t
r
a
v
e
l
,
 
p
r
i
n
t
i
n
g
,
 
t
e
l
e
p
h
o
n
e
s
,
 
s
u
p
p
l
i
e
s
,

e
t
c
.
 
a
s
 
a
 
p
e
r
c
e
n
t
 
o
f
 
e
m
p
l
o
y
e
e
s

s
a
l
a
r
i
e
s
,
 
o
r
 
i
n
d
i
c
a
t
e
 
a
n
o
t
h
e
r
 
b
a
s
e
.

R
o
w
 
(
5
)
:

F
r
i
n
g
e
 
B
e
n
e
f
i
t
s
:

S
p
e
c
i
f
y
 
f
r
i
n
g
e
 
b
e
n
e
f
i
t
s
 
a
s
 
a
 
p
e
r
c
e
n
t
 
O
f
 
e
m
p
l
o
y
e
e
s
'
 
s
a
l
a
r
i
e
s
.



A
D
M
I
N
I
S
T
R
A
T
I
V
E
-
1
 
W
O
R
K
S
H
E
E
T

C
o
s
t
i
n
g
 
G
u
i
d
e
l
i
n
e
s
 
f
o
r
 
S
p
a
c
e
,
 
E
q
u
i
p
m
e
n
t
,
 
a
n
d

C
e
n
t
r
a
l
i
z
e
d
 
S
e
r
v
i
c
e
s

(
1
)

I
n
i
t
i
a
l
 
P
r
o
t
e
c
t
 
C
o
s
t
s

C
o
s
t
 
p
e
r
 
g
r
o
s
s
 
s
q
u
a
r
e
 
f
o
o
t

N
e
t
 
t
o
 
g
r
o
s
s
 
r
a
t
i
o

P
e
r
c
e
n
t
 
o
f
 
g
r
o
s
s
 
f
o
r
 
e
q
u
i
p
m
e
n
t

(
2
)

D
e
p
r
e
c
i
a
t
i
o
n
 
o
f
 
B
u
i
l
d
i
n
g
 
a
n
d
 
E
q
u
i
p
m
e
n
t

M
i
x
 
b
e
t
w
e
e
n
 
b
u
i
l
d
i
n
g
s
 
a
n
d
 
e
q
u
i
p
m
e
n
t

(
3
)

U
t
i
l
i
t
i
e
s
,
 
M
a
i
n
t
e
n
a
n
c
e
,
 
a
n
d
 
S
e
c
u
r
i
t
y

A
v
e
r
a
g
e
 
y
e
a
r
l
y
 
c
o
s
t
 
p
e
r
 
g
r
o
s
s
 
s
q
u
a
r
e
 
f
o
o
t

(
4
)

O
t
h
e
r
 
D
i
r
e
c
t
 
O
p
e
r
a
t
i
n
g
 
E
x
p
e
n
s
e
s

P
e
r
c
e
n
t
 
o
f
 
e
m
p
l
o
y
e
e
s
'
 
s
a
l
a
r
i
e
s

O
t
h
e
r
 
b
a
s
e

(
5
)

F
r
i
n
g
e
 
B
e
n
e
f
i
t
s

P
e
r
c
e
n
t
 
o
f
 
e
m
p
l
o
y
e
e
s
'
 
s
a
l
a
r
i
e
s

D
i
s
c
u
s
s
i
o
n
 
a
r
e
a
:



I
U
D
-
2
 
W
H
A
T
 
A
R
E
 
T
H
E
 
C
E
N
T
R
A
L
I
Z
E
D
 
S
U
P
P
O
R
T
 
F
A
C
I
L
I
T
I
E
S
 
N
E
C
E
S
S
A
R
Y
 
T
O
 
O
P
E
R
A
T
E
 
A
 
D
E
N
T
A
L
 
S
C
H
O
O
L
?

O
n
 
t
h
e
 
n
e
x
t
 
f
o
u
r
 
w
o
r
k
s
h
e
e
t
s
 
a
s
s
u
m
e
 
t
h
a
t
 
t
h
e
 
d
e
n
t
a
l
 
s
c
h
o
o
l
 
i
s
 
c
a
p
a
b
l
e
 
o
f
 
o
p
e
r
a
t
i
n
g
 
i
n
d
e
p
e
n
-

d
e
n
t
l
y
 
a
n
d
 
t
h
a
t
 
i
t
 
h
a
s
 
a
 
c
o
m
p
r
e
h
e
n
s
i
v
e
 
p
r
o
g
r
a
m
 
o
f
 
d
e
n
t
a
l
 
e
d
u
c
a
t
i
o
n
;
 
i
.
e
.
,
 
i
t
 
t
r
a
i
n
s
 
a
u
x
i
l
i
a
r
y

d
e
n
t
a
l
 
p
e
r
s
o
n
n
e
l
 
a
n
d
 
c
o
n
d
u
c
t
s
 
a
 
g
r
a
d
u
a
t
e

p
r
o
g
r
a
m
 
i
n
 
d
e
n
t
i
s
t
r
y
.

A
t
 
t
h
e
 
e
n
d
 
o
f
 
e
a
c
h
 
s
u
b
s
e
c
t
i
o
n

y
o
u
 
a
r
e
 
a
s
k
e
d
 
t
o
 
i
n
d
i
c
a
t
e
 
w
h
a
t
 
p
o
r
t
i
o
n
 
o
f
 
t
h
e
 
f
a
c
i
l
i
t
y
 
u
n
d
e
r
 
d
i
s
c
u
s
s
i
o
n
 
s
h
o
u
l
d
 
b
e
 
c
h
a
r
g
e
d

t
o
 
u
n
d
e
r
g
r
a
d
u
a
t
e
 
d
e
n
t
a
l
 
e
d
u
c
a
t
i
o
n
 
a
f
t
e
r
 
t
o
t
a
l
 
c
o
s
t
s
 
h
a
v
e
 
b
e
e
n
 
c
a
l
c
u
l
a
t
e
d
.

F
o
r
 
e
x
a
m
p
l
e
,
 
i
n
 
a

c
o
m
p
r
e
h
e
n
s
i
v
e
 
i
n
s
t
i
t
u
t
i
o
n
,
 
3
0
%
 
o
f
 
t
h
e
 
t
o
t
a
l
 
c
o
s
t
s
 
o
f
 
o
p
e
r
a
t
i
n
g

a
 
l
i
b
r
a
r
y
 
m
i
g
h
t
 
b
e
 
c
h
a
r
g
e
d
 
t
o

u
n
d
e
r
g
r
a
d
u
a
t
e
 
d
e
n
t
a
l
 
e
d
u
c
a
t
i
o
n
 
a
n
d
 
2
0
%
 
t
o
 
o
t
h
e
r

p
r
o
g
r
a
m
s
.

Y
o
u
 
s
h
o
u
l
d
 
e
s
t
i
m
a
t
e
 
n
e
t
 
i
n
t
e
r
n
a
l

u
s
a
b
l
e
 
s
p
a
c
e
;
 
i
t
 
c
a
n
 
4
.
-
t
t
r
.
 
i
r
e
 
e
-
I
;
'
f
i
s
t
e
d
 
t
o
g
r
o
s
s
 
s
q
u
a
r
e
 
f
e
e
t
 
o
f
 
s
p
a
c
e
 
f
o
r
 
c
o
s
t
i
n
g
 
p
u
r
p
o
s
e
s
.

C
e
n
t
r
a
l
i
z
e
d
 
S
e
r
v
i
c
e
s

(
1
)

L
i
b
r
a
r
y

-
 
a
s
s
u
m
e
,
 
i
n
i
t
i
a
l
l
y
,
 
t
h
a
t
 
t
h
e
 
d
e
n
t
a
l
 
l
i
b
r
a
r
y
 
i
s
 
f
r
e
e
-
s
t
a
n
d
i
n
g
 
a
n
d
 
p
r
o
v
i
d
e
 
t
h
e

r
e
s
p
o
n
s
e
s
 
r
e
q
u
e
s
t
e
d
 
i
n
 
t
h
e
 
f
i
r
s
t
 
c
o
l
u
m
n
,
 
t
h
e
n
 
a
s
s
u
m
e
 
t
h
a
t
 
a
 
e
d
i
c
a
l
 
s
c
h
o
o
l
 
h
a
s
 
b
e
e
n

p
l
a
n
n
e
d
 
w
i
t
h
 
l
i
b
r
a
r
y
 
f
a
c
i
l
i
t
i
e
s
 
a
s
 
i
n
d
i
c
a
t
e
d
 
(
f
r
o
m
 
m
e
d
i
c
a
l
 
c
o
n
s
t
r
u
c
t
e
d

c
o
s
t
s
 
s
e
m
i
n
a
r
)
,

c
o

c
o

a
n
d
 
i
n
d
i
c
a
t
e
 
w
h
a
t
 
a
d
d
i
t
i
o
n
a
l
 
v
o
l
u
m
e
s
,
 
p
e
r
s
o
n
n
e
l
,
 
a
n
d

s
p
a
c
e
 
w
o
u
l
d
 
h
a
v
e
 
t
o
 
b
e
 
a
d
d
e
d
 
t
o

t
.
"
°

a
c
c
o
m
m
o
d
a
t
e
 
a
 
d
e
n
t
a
l
 
e
d
u
c
a
t
i
o
n
 
p
r
o
g
r
a
m
.

C
O
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W
O
R
K
S
H
E
E
T

C
e
n
t
r
a
l
i
z
e
d
 
S
u
p
p
o
r
t
 
F
a
c
i
l
i
t
i
e
s
 
o
f
 
a
 
D
e
n
t
a
l
 
S
c
h
o
o
l

F
r
e
e
-
S
t
a
n
d
i
n
g

I
n
s
t
4
t
u
t
i
o
a

M
e
d
i
c
a
l
 
S
c
h
o
o
l

L
i
b
r
a
r
y

D
e
n
t
a
l
 
E
d
u
c
a
t
i
o
n

I
n
c
r
e
m
e
n
t

.

N
u
m
b
e
r
 
o
f
 
i
n
i
t
i
a
l
 
v
o
l
u
m
e
s

N
u
m
b
e
r
 
o
f
 
i
n
i
t
i
a
l
 
j
o
u
r
n
a
l
s

'
N
u
m
b
e
r
 
o
f
 
n
e
w
 
v
o
l
u
m
e
s
 
y
e
a
r
l
y

N
u
m
b
e
r
 
o
f
 
n
e
w
 
j
o
u
r
n
a
l
s
 
y
e
a
r
l
y

N
u
m
b
e
r
 
o
f
 
p
r
o
f
e
s
s
i
o
n
a
l
 
e
m
p
l
o
y
e
e
s

A
v
e
r
a
g
e
 
a
n
n
u
a
l
 
s
a
l
a
r
y

N
u
m
b
e
r
 
o
f
 
n
o
n
-
p
r
o
f
e
s
s
i
o
n
a
l
 
e
m
p
l
o
y
e
e
s

A
v
e
r
a
g
e
 
a
n
n
u
a
l
 
s
a
l
a
r
y

N
e
t
 
s
q
u
a
r
e
 
f
e
e
t
 
o
f
 
s
p
a
c
e
 
f
o
r
:

S
t
a
c
k
s

O
f
f
i
c
e
s

U
s
e
r
 
s
e
a
t
s

J
o
u
r
n
a
l
 
R
o
o
m

A
u
d
i
o
-
v
i
s
u
a
l
 
l
i
b
r
a
r
y
 
r
o
a
m

.

W
o
r
k
 
a
n
d
 
s
t
o
r
a
g
e
 
s
p
a
c
e

E
n
t
r
a
n
c
e
,
 
e
x
h
i
b
i
t
,
 
f
r
o
n
t
 
d
e
s
k

O
t
h
e
r
,
 
s
p
e
c
i
f
y

P
e
r
c
e
n
t
 
c
h
a
r
g
e
d
 
t
o
 
u
n
d
e
r
g
r
a
d
u
a
t
e
 
d
e
n
t
a
l

e
d
u
c
a
t
i
o
n

(
1
)
 
L
I
B
R
A
R
Y

.

_

7
0
,
0
0
0

2
,
0
0
0
*

1
,
0
0
0

2
,
0
0
0

r 1
 
e
 
$
2
5
,
0
0
0
;

2
 
9
 
O
1
6
,
0
0
0
;

2
 
I
 
$
1
1
,
0
0
0

1
0 $
7
,
5
0
0

4
.

1
0
,
0
0
0
 
(
f
o
r

1
0
0
,
0
0
0

v
o
l
u
m
e
s
)

'
0
 
@
 
1
2
0
 
s
q
 
f
t

1
5
0
 
u
s
e
r
 
s
e
a
t
s

1
 
S
O
 
s
q
 
f
t

1
,
5
0
0

X
,
0
0
0

2
,
0
0
0

1
,
0
0
0

. .

.

t
.
)
o
k
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C
e
n
t
r
a
l
i
z
e
d
 
S
u
p
p
o
r
t
 
F
a
c
i
l
i
t
i
e
s

P
a
g
e
 
T
w
o

(
2
)

E
d
u
c
a
t
i
o
n
a
l
 
R
e
s
o
u
r
c
e
s
 
C
e
n
t
e
r
 
u
.
 
s
p
e
c
i
f
i
c
a
l
l
y

d
e
s
i
g
n
a
t
e
d
 
f
o
r
 
t
h
e
 
p
r
e
p
a
r
a
t
i
o
n
 
o
f
 
i
n
s
t
r
u
c
-

t
i
o
n
a
l
 
m
a
t
e
r
i
a
l
s
 
f
o
r
 
s
t
u
d
e
n
t
s
 
(
i
.
e
.
,
 
s
e
l
f
-
i
n
s
t
r
u
c
t
i
o
n
)

a
n
d
 
f
a
c
u
l
t
y
.

C
o
m
p
u
t
e
r
 
a
i
d
e
d

i
n
s
t
r
u
c
t
i
o
n
,
 
s
l
i
d
e
-
t
a
p
e
s
,
 
s
t
u
d
y
 
g
u
i
d
e
s
.

(
3
)

A
u
d
i
o
-
V
i
s
u
a
l
 
S
e
r
v
i
c
e
s
 
-
 
i
n
c
l
u
d
e
s
 
m
e
d
i
c
a
l
 
i
l
l
u
s
t
r
a
t
i
o
n

s
e
r
v
i
c
e
s
,
 
p
h
o
t
o
g
r
a
p
h
y
 
s
t
u
d
i
o
s
,

a
n
d
 
s
u
p
p
o
r
t
 
s
e
r
v
i
c
e
s
 
f
o
r
 
p
r
o
d
u
c
i
n
g
 
s
e
l
f
-
i
n
s
t
r
u
c
t
i
o
n
a
l

m
a
t
e
r
i
a
l
s
 
a
n
d
 
t
e
a
c
h
i
n
g
 
a
i
d
s
.

(
4
)

T
e
l
e
v
i
s
i
o
n
 
S
e
r
v
i
c
e
s
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W
O
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K
S
H
E
E
T

(
P
a
g
e
 
2
)

(
2
)
,

E
d
u
c
a
t
i
o
n
a
l

R
e
s
o
u
r
c
e
s

(
3
)

A
u
d
i
o
-
V
i
s
u
a
l

S
e
r
v
i
c
e
s

(
4
)

T
e
l
e
v
i
s
i
o
n

S
e
r
v
i
c
e
s

N
u
m
b
e
r
 
o
f
 
p
r
o
f
e
r
s
i
o
n
a
l
 
e
m
p
l
o
y
e
e
s

A
v
e
r
a
g
e
 
a
n
n
u
a
l
 
s
a
l
a
r
y

N
u
m
b
e
r
 
o
f
 
c
l
e
r
i
c
a
l
 
e
m
p
l
o
y
e
e
s

A
v
e
r
a
g
e
 
a
n
n
u
a
l
 
s
a
l
a
r
y

N
e
t
 
s
q
u
a
r
e
 
f
e
e
t
 
o
f
 
s
p
a
c
e
 
r
e
q
u
i
r
e
d

P
e
r
c
e
n
t
 
c
h
a
r
g
e
d
 
t
o
 
u
n
d
e
r
g
r
a
d
u
a
t
e
 
d
e
n
t
a
l
 
e
d
u
c
a
t
i
o
n

E
x
t
r
a
o
r
d
i
n
a
r
y
 
s
u
p
p
l
y
 
a
n
d
 
m
a
i
n
t
e
n
a
n
c
e
 
c
o
s
t
s
 
f
o
r

a
u
d
i
o
-
v
i
s
u
a
l
 
s
e
r
v
i
c
e
s

. 4
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C
e
n
t
r
a
l
i
z
e
d
 
S
u
p
p
o
r
t
 
F
a
c
i
l
i
t
i
e
s

P
a
g
e
 
T
h
r
e
e

F
i
l
l
 
o
u
t
 
t
h
e
 
c
o
l
u
m
n
s
 
f
o
r
 
a
n
i
m
a
l
 
q
u
a
r
t
e
r
s
 
a
n
d
 
c
o
m
p
u
t
e
r
 
o
p
e
r
a
t
i
o
n
s
 
a
s
 
i
n
d
i
c
a
t
e
d
 
i
n
 
t
h
e

W
o
r
k
s
h
e
e
t
 
b
e
l
o
w
.

(
5
)

A
n
i
m
a
l
 
Q
u
a
r
t
e
r
s

(
6
)

C
o
m
p
u
t
e
r
 
O
p
e
r
a
t
i
o
n
s

-
 
u
s
e
d
 
h
i
n
t
l
y
 
f
o
r
 
a
c
a
d
e
m
i
c
 
a
n
d
 
b
u
s
i
n
e
s
s
 
p
u
r
p
o
s
e
s
.
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D
M
I
N
I
S
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R
A
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V
E
-
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W
O
R
K
S
H
E
E
T

(
l
'
a
g
e
 
T
h
r
e
e
)

(
5
)
 
A
n
i
m
a
l
 
Q
u
a
r
t
e
r
s

N
u
m
b
e
r
 
o
f
 
D
V
M
'
s

A
v
e
r
a
g
e
 
a
n
n
u
a
l
 
s
a
l
a
r
y

N
u
m
b
e
r
 
o
f
 
n
o
n
-
p
r
o
f
e
s
s
i
o
n
a
l
 
e
m
p
l
o
y
e
e
s

A
v
e
r
a
g
e
 
a
n
n
u
a
l
 
s
a
l
a
r
y

N
u
m
b
e
r
 
o
f
 
L
a
r
g
e
 
a
n
i
m
a
l
s

N
u
m
b
e
r
 
o
f
 
s
m
a
l
l
 
a
n
i
m
a
l
s

N
e
t
 
s
q
u
a
r
e
 
f
e
e
t
 
o
f
 
s
p
a
c
e
 
f
o
r
 
a
n
i
m
a
l

q
u
a
r
t
e
r
s

:
:
e
t
 
.
q
u
i
r
e
 
f
e
e
t
 
o
f
 
s
p
a
c
e
 
f
o
r
 
a
n
i
m
a
l

h
o
l
d
i
n
g
 
r
o
o
m
s

P
e
r
c
e
n
t
 
c
h
a
r
g
e
d
 
t
o
 
u
n
d
e
r
g
r
a
d
u
a
t
e

d
e
n
t
a
l
 
e
d
u
c
a
t
i
o
n

.

S
i
z
e
 
o
f
 
c
o
m
p
u
t
e
r

N
u
m
b
e
r
 
o
f
 
c
o
m
p
u
t
e
r
 
o
p
e
r
a
t
o
r
s

A
v
e
r
a
g
e
 
a
n
n
u
a
l
 
s
a
l
a
r
y

N
u
m
b
e
r
 
o
f
 
d
e
s
i
g
n
e
r
s
 
a
n
d
 
p
r
o
g
r
a
m
m
e
r
s
 
f
o
r

a
c
a
d
e
m
i
c
 
p
u
r
p
o
s
e
s

A
v
e
r
a
g
e
 
a
n
n
u
a
l
 
s
a
l
a
r
y

N
u
m
b
e
r
 
o
f
 
d
e
s
i
g
n
e
r
s
 
a
n
d
 
p
r
o
g
r
a
m
m
e
r
s
 
f
o
r

b
u
s
i
n
e
s
s
 
p
u
r
p
o
s
e
s

A
v
e
r
a
g
e
 
a
n
n
u
a
l
 
s
a
l
a
r
y

N
e
t
 
s
q
u
a
r
e
 
f
e
e
t
 
o
f
 
s
p
a
c
e
 
r
e
q
u
i
r
e
d

P
e
r
c
e
n
t
 
r
h
l
r
g
e
d
 
t
o
 
u
n
d
e
r
g
r
a
d
u
a
t
e
 
d
e
n
t
a
l

!
:
:
,
.
.
.
"
-
?
.
:
1

(
6
)
 
C
o
m
p
u
t
e
r
 
O
p
e
r
a
t
i
o
n
s

s

.

.
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A
D
M
I
N
I
S
T
R
A
T
I
V
E
 
S
E
R
V
I
C
E
S
 
O
F
 
A
 
D
E
N
T
A
L
 
S
C
H
O
O
L

O
n
 
t
h
i
s
 
w
o
r
k
s
h
e
e
t
 
u
s
e
 
t
h
e

s
a
m
e
 
g
e
n
e
r
a
l
 
a
s
s
u
m
p
t
i
o
n
s
 
r
e
g
a
r
d
i
n
g
 
a
 
c
o
m
p
r
e
h
e
n
s
i
v
e
 
i
n
s
t
i
t
u
t
i
o
n

a
s
 
s
p
e
c
i
f
i
e
d
 
i
n
 
A
D
-
2
.

S
p
e
c
i
f
y
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
e
m
p
l
o
y
e
e
s
'
 
s
a
l
a
r
i
e
s
 
a
n
d
 
n
e
t

s
q
u
a
r
e
 
f
e
e
t
 
o
f

s
p
a
c
e
 
r
e
q
u
i
r
e
d
 
f
o
r
 
a
l
l
 
a
d
m
i
n
i
s
t
r
a
t
i
v
e
 
s
e
r
v
i
c
e
s
.

T
h
e
n
 
d
i
s
t
r
i
b
u
t
e
 
t
h
e
 
e
m
p
l
o
y
e
e
s

-
-
 
b
o
t
h
 
p
r
o
-

f
e
s
s
i
o
n
a
l
 
a
n
d
 
c
l
e
r
i
c
a
l

-
-
 
o
n
 
a
n
 
F
T
E
 
b
a
s
i
s
 
s
o
 
a
s
 
t
o
 
i
n
d
i
c
a
t
e
 
t
h
e
 
a
p
p
r
o
x
i
m
a
t
e
 
s
t
a
f
f
 
s
i
z
e

r
e
q
u
i
r
e
d
 
t
o
 
p
e
r
f
o
r
m
 
e
a
c
h
 
f
u
n
c
t
i
o
n
.

A
d
m
i
n
i
s
t
r
a
t
i
v
e
 
s
e
r
v
i
c
e
s
 
i
n
c
l
u
d
e
s
 
t
h
e
 
f
o
l
l
o
w
i
n
g
:

-
-
 
P
e
r
s
o
n
n
e
l

-
-
 
A
f
f
i
r
m
a
t
i
v
e
 
A
c
t
i
o
n
 
-
 
a
c
t
i
v
i
t
i
e
s
 
g
e
a
r
e
d
 
t
o
w
a
r
d
 
t
h
e
 
r
e
c
r
u
i
t
m
e
n
t
 
o
f

w
o
m
e
n
 
a
n
d

r
a
c
i
a
l
 
a
n
d
 
e
t
h
n
i
c
 
m
i
n
o
r
i
t
i
e
s
.

-
-
 
B
u
s
i
n
e
s
s
 
a
n
d
 
F
i
s
c
a
l
 
S
e
r
v
i
c
e
s
 
-
 
i
n
c
l
u
d
e
s
 
b
u
d
g
e
t
 
p
r
e
p
a
r
a
t
i
o
n
 
a
n
d
 
a
d
m
i
n
i
s
t
r
a
t
i
o
n
,

a
c
c
o
u
n
t
i
n
g
,
 
p
u
r
c
h
a
s
i
n
g
,
 
a
n
d
 
p
a
y
r
o
l
l
.

-
-
 
P
u
b
l
i
c
 
R
e
l
a
t
i
o
n
s
 
a
n
d
 
P
u
b
l
i
c
a
t
i
o
n
s
 
-
 
i
n
c
l
u
d
e
s
 
c
a
t
a
l
o
g
u
e
s
,
 
b
u
l
l
e
t
i
n
s
,
 
a
n
d

a
n
n
o
u
n
c
e
m
e
n
t
s
 
d
i
r
e
c
t
l
y
 
r
e
l
a
t
e
d
 
t
o
 
t
h
e
 
o
p
e
r
a
t
i
o
n
 
o
f

t
h
e
 
i
n
s
t
i
t
u
t
i
o
n
.

-
-
 
D
e
a
n
'
s
 
O
f
f
i
c
e

-
-
 
G
r
a
n
t
s
 
(
S
p
o
n
s
o
r
e
d
 
P
r
o
g
r
a
m
)
 
A
d
m
i
n
i
s
t
r
a
t
i
o
n

-
-
 
F
u
n
d
 
R
a
i
s
i
n
g

-
-
 
S
u
p
p
o
r
t
 
a
n
d
 
M
a
i
n
t
e
n
a
n
c
e
 
-
 
i
n
c
l
u
d
e
s
 
s
p
a
c
e
 
f
o
r
 
p
o
w
e
r
 
p
l
a
n
t
,
 
c
e
n
t
r
a
l
 
t
e
l
e
p
h
o
n
e

s
w
i
t
c
h
b
o
a
r
d
,
 
p
o
s
t
 
o
f
f
i
c
e
,
 
s
t
u
d
e
n
t
 
h
e
a
l
t
h

s
e
r
v
i
c
e
,
 
r
e
p
a
i
r
 
s
h
o
p
s
,

g
a
r
a
g
e
s
,

c
e
n
t
r
a
l
 
x
e
r
o
x
i
n
g
,
 
l
o
c
k
e
r

r
o
o
m
s
 
a
n
d
 
l
o
u
n
g
e
s
,
 
c
a
f
e
t
e
r
i
a
.
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A
d
m
i
n
i
s
t
r
a
t
i
v
e
 
S
e
r
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.

A
v
e
r
a
g
e
 
a
n
n
u
a
l
 
s
a
l
a
r
y

N
u
m
b
e
r
 
o
f
 
c
l
e
r
i
c
a
l
 
p
e
r
s
o
n
n
e
l

A
v
e
r
a
g
e
 
a
n
n
u
a
l
 
s
a
l
a
r
y

N
e
t
 
s
q
u
a
r
e
 
f
e
e
t
 
r
e
q
u
i
r
e
d

P
e
r
c
e
n
t
 
c
h
a
r
g
e
d
 
t
o
 
u
n
d
e
r
g
r
a
d
u
a
t
e

d
e
n
t
a
l
 
e
d
u
c
a
t
i
o
n

.

-

.
.

.
. .

.

u
C
o
n
s
-
l
t
 
C
l
i
n
l
c
a
l
 
S
c
i
e
r
.
-
e
s
 
W
o
r
k
 
.
.
h
e
t
 
G
u
,
 
C
o
l
t
n
n
 
(
3
)
,
 
f
o
r
 
g
u
i
d
a
n
c
e

o
n
 
t
h
e

c
f

p
r
.
T
r
e
n
n
q
i
.
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B
A
S
E
D
 
O
N
 
A
 
C
L
A
S
S
 
S
I
Z
E
 
O
F
 
1
0
0
,
 
W
H
A
T
 
A
R
E
 
T
H
E
 
P
H
Y
S
I
C
A
L
 
R
E
S
O
U
R
C
E
S
 
N
E
C
E
S
S
A
R
Y
 
T
O
 
S
U
P
P
O
R
T
 
A
 
N
O
N
-
S
H
A
R
E
D
 
B
A
S
I
C

S
C
I
E
N
C
E
S
 
C
U
R
R
I
C
U
L
U
M
,
 
A
S
S
U
M
I
N
G
 
S
E
V
E
N
 
S
U
B
J
E
C
T
 
A
R
E
A
S
:

B
I
O
C
H
E
M
I
S
T
R
Y
,
 
A
N
A
T
O
M
Y
,
 
H
I
S
T
O
L
O
G
Y
,
 
P
H
Y
S
I
O
L
O
G
Y
,

P
A
T
H
O
L
O
G
Y
,
 
P
H
A
R
M
A
C
O
L
O
G
Y
,
 
A
N
D
 
M
I
C
R
O
B
I
O
L
O
G
Y
?

O
n
 
t
h
i
s
 
w
o
r
k
s
h
e
e
t
,
 
e
s
t
i
m
a
t
e
,
 
b
a
s
e
d
o
n
 
a
 
c
l
a
s
s
 
s
i
z
e
 
o
f
 
1
0
0
,
 
f
o
r
 
a
m
p
h
i
t
h
e
a
t
r
e
s
,
 
l
e
c
t
u
x
i
 
h
a
l
l
s
,

s
e
m
i
n
a
r
 
a
n
d
 
c
o
n
f
e
r
e
n
c
e
 
r
o
o
m
s
,
 
a
n
d
 
t
e
a
c
h
i
n
g
 
l
a
b
o
r
a
t
o
r
i
e
s
r
e
s
p
e
c
t
i
v
e
l
y
:

R
o
w
 
(
a
)
:

T
h
e
 
m
a
x
i
m
u
m
 
s
e
a
t
i
n
g
 
c
a
p
a
c
i
t
y
 
f
o
r
 
e
a
c
h
 
t
y
p
e
 
o
f

s
p
a
c
e
.

R
o
w
 
(
b
)
:

T
h
e
 
n
e
t
 
s
q
u
a
r
e
 
f
e
e
t
 
r
e
c
e
d
e
d
 
f
o
r
 
e
a
c
h
 
t
y
p
e
 
o
f

s
p
a
c
e
.

W
h
e
n
 
t
h
e
 
b
a
s
i
c
 
s
c
i
e
n
c
e
s
 
w
o
r
k
s
h
o
p
 
h
a
s
 
c
o
m
p
l
e
t
e
d
 
i
t
s
 
d
e
s
i
g
n

o
f
 
t
h
e
 
b
a
s
i
c
 
s
c
i
e
n
c
e
s
 
c
u
r
r
i
c
u
l
u
m
,

i
n
c
l
u
d
i
n
g
 
t
h
e
 
d
i
s
t
r
i
b
u
t
i
o
n
 
o
f
 
i
n
s
t
r
u
c
t
i
o
n
a
l
 
t
i
m
e
b
y
 
m
o
d
e
,
 
t
h
e
 
e
s
t
i
m
a
t
e
s
 
p
r
o
v
i
d
e
d
 
i
n
 
t
h
i
s

w
o
r
k
s
h
e
e
t
 
c
a
n
 
b
e
 
a
d
j
u
s
t
e
d
 
a
n
d
 
c
a
l
c
u
l
a
t
i
o
n
s
 
m
a
d
e

a
s
 
t
o
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
r
o
o
m
s
 
n
e
e
d
e
d
.
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W
O
R
K
S
H
E
E
T

P
h
y
s
i
c
a
l
 
R
e
s
o
u
r
c
e
s
 
t
o
 
S
u
p
a
o
r
t
 
B
a
s
i
c
 
S
c
i
e
n
c
e
s
 
I
n
s
t
r
u
c
t
i
o
n

o
f
 
S
p
a
c
e

1
.

A
m
p
h
i
t
h
e
a
t
r
e
s

(
a
)

M
a
x
i
m
u
m
 
s
e
a
t
i
n
g
 
c
a
p
a
c
i
t
y

(
b
)

N
e
t
 
s
q
u
a
r
e
 
f
e
e
t

2
.

L
e
c
t
u
r
e
 
R
o
o
m
s

(
a
)

M
a
x
i
m
u
m
 
s
e
a
t
i
n
g
 
c
a
p
a
c
i
t
y

(
b
)

N
e
t
 
s
q
u
a
r
e
 
f
e
e
t

i c
o

3
.

S
e
m
i
n
a
r
,
 
C
o
n
f
e
r
e
n
c
e
 
R
o
o
m
s

G
o

C
r
;

-
5
,

I
(
a
)

M
a
x
i
m
u
m
 
s
e
a
t
i
n
g
 
c
a
p
a
c
i
t
y

C
F
:

(
b
)

N
e
t
 
s
q
u
a
r
e
 
f
e
e
t

4
.

T
e
a
c
h
i
n
g
 
L
a
b
o
r
a
t
o
r
i
e
s

(
a
)

M
a
x
i
m
u
m
 
s
e
a
t
i
n
g
 
c
a
p
a
c
i
t
y

(
b
)

N
e
t
 
s
q
u
a
r
e
 
f
e
e
t

5
.

O
t
h
e
r
 
(
s
p
e
c
i
f
y
)

(
a
)

M
a
x
i
m
u
m
 
s
e
a
t
i
n
g
 
c
a
p
a
c
i
t
y

(
b
)

N
e
t
 
s
q
u
a
r
e
 
f
e
e
t
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-
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B
A
S
E
D
 
O
N
 
A
 
C
L
A
S
S
 
S
I
Z
E
 
O
F
 
1
0
0
,
 
W
H
A
T
 
A
R
E
 
T
H
E
 
P
H
Y
S
I
C
A
L
 
R
E
S
O
U
R
C
E
S
 
N
E
C
E
S
S
A
R
Y
 
T
O
 
S
U
P
P
O
R
T
 
T
H
E
 
P
R
E
-
C
L
I
N
I
C
A
L

D
I
D
A
C
T
I
C
 
A
N
D
 
L
A
B
O
R
A
T
O
R
Y
 
S
U
B
J
E
C
T
 
A
R
E
A
S
?

O
n
 
t
h
i
s
 
w
o
r
k
s
h
e
e
t
 
e
s
t
I
m
a
t
e
,
 
f
o
r
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
p
r
e
-
c
l
i
n
i
c
a
l
 
d
i
d
a
c
t
i
c
 
a
n
d
 
l
a
b
o
r
a
t
o
r
y
 
s
u
b
j
e
c
t

a
r
e
a
s
,
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
c
l
a
s
s
r
o
o
m
s
 
a
r
.
d
 
l
a
b
o
r
a
t
o
r
i
e
s
 
n
e
e
d
e
d
 
a
n
d
 
t
h
e
i
r
 
s
i
z
e
.

E
n
t
e
r
 
y
o
u
r
 
e
s
t
i
m
a
t
e
s

i
n
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
p
l
a
c
e

o
n
 
t
h
e
 
A
D
-
7
 
W
o
r
k
s
h
e
e
t
.

T
h
e
 
d
i
d
a
c
t
i
c
 
s
u
b
j
e
c
t
 
a
r
e
:
-
.

f
o
l
l
o
w
s
:

m
o
r
p
h
o
l
o
g
y
,
 
o
c
c
l
u
s
i
o
n
,
 
g
r
o
w
t
h
 
a
n
d
 
d
e
v
e
l
o
p
m
e
n
t
,

b
e
h
a
v
i
o
r
a
l
 
s
c
i
e
n
c
e
s
,
 
p
r
a
c
t
i
c
e
 
m
a
g
e
m
e
n
t
,
 
c
l
i
n
i
c
a
l
 
d
i
s
c
i
p
l
i
n
e
s
,
 
r
a
d
i
o
l
o
g
y
,
 
p
r
e
v
e
n
t
i
v
e

d
e
n
-

t
i
s
t
r
y
,
 
c
l
i
n
i
c
a
l
 
p
h
a
r
m
a
c
o
l
o
g
y
,
 
n
u
t
r
i
t
i
o
n
,
 
c
o
m
m
u
n
i
t
y
 
d
e
n
t
i
s
t
r
y
,
 
a
n
e
s
t
h
e
s
i
o
l
o
g
y
,

o
r
a
l
 
m
e
d
i
c
i
n
e
,

o
r
a
l
 
p
a
t
h
o
l
o
g
y
,
 
a
n
d
 
c
a
r
i
o
l
o
g
y
.

T
h
e
 
l
a
b
o
r
a
t
o
r
y
 
s
u
b
j
e
c
t
 
a
r
e
a
s
 
a
r
e
 
a
s
 
f
o
l
l
o
w
s
:

r
e
s
t
o
r
a
t
i
v
e
,
 
p
r
o
s
t
h
o
d
o
n
t
i
c
s
,
 
e
n
d
o
d
o
n
t
i
c
s

p
e
d
o
d
o
n
t
i
c
s
,
 
o
r
t
h
o
d
o
n
t
i
c
s
,
 
a
n
d
 
m
a
t
e
r
i
a
l
s
.

I
f
 
a
n
y
 
o
f
 
t
h
e
 
s
p
a
c
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
s
p
e
c
i
f
i
e
d
 
i
n
 
A
D
-
6

c
a
n
 
b
e
 
u
s
e
d
 
i
n
 
c
o
m
m
o
n
 
w
i
t
h
 
p
r
e
-
c
l
i
n
i
c
a
l

n
e
e
d
s
,
 
i
n
d
i
c
a
t
e
 
t
h
i
s
 
r
e
l
a
t
i
o
n
s
h
i
p
 
o
n
 
t
h
e
 
W
o
r
k
s
h
e
e
t
.

c
o
 
C
3

C
.

F
o
r
 
a
m
p
i
t
h
e
a
t
r
e
s
,
 
l
e
c
t
u
r
e
 
h
a
l
l
s
,
 
s
e
m
i
n
a
r
 
a
n
d
 
c
o
n
f
e
r
e
n
c
e

r
o
o
m
s
,
 
a
n
d
 
l
a
b
o
r
a
t
o
r
i
e
s
,
 
r
e
s
p
e
c
t
i
v
e
l
y
:

C
.
;

R
o
w
 
(
a
)
:

I
n
d
i
c
a
t
e
 
t
h
e
 
m
a
x
i
m
u
m
 
s
e
a
t
i
n
g
 
c
a
p
a
c
i
t
y
 
p
e
r
 
t
y
p
e
 
o
f

s
p
a
c
e
.

R
o
w
 
(
b
)
:

I
n
d
i
c
a
t
e
 
t
h
e
 
n
e
t
 
s
q
u
a
r
e
 
f
e
e
t
 
o
f
 
s
p
a
c
e
 
n
e
e
d
e
d
 
f
o
r
 
e
a
c
h
 
t
y
p
e
 
o
f

s
p
a
c
e
.

R
o
w
 
(
c
)
:

F
o
r
 
l
a
b
o
r
a
t
o
r
i
e
s
 
o
n
l
y
,
 
i
n
d
i
c
a
t
e
 
t
h
e
 
c
o
s
t
 
o
f
 
s
t
u
d
e
n
t
 
l
a
b
o
r
a
t
o
r
y
 
e
q
u
i
p
m
e
n
t
 
a
n
d
 
s
p
e
c
i
f
y

w
h
i
c
h
 
p
o
r
t
i
o
n
 
o
f
 
t
h
i
s
 
e
q
u
i
p
m
e
n
t
 
w
i
l
l
 
b
e
 
p
u
r
c
h
a
s
e
d
 
b
y
 
t
h
e
 
s
t
u
d
e
n
t
.

W
h
e
n
 
t
h
e
 
c
l
i
n
i
c
a
l
 
s
c
i
e
n
c
e
s
 
w
o
r
k
s
h
o
p
 
h
a
s
 
c
o
m
p
l
e
t
e
d
 
i
t
s
 
d
e
s
i
g
n
 
o
f
 
t
h
e
 
c
l
i
n
i
c
a
l
 
s
c
i
e
n
c
e
s

c
u
r
r
i
c
u
l
u
m
,
 
i
n
c
l
u
d
i
n
g
 
t
h
e
 
d
i
s
t
r
i
b
u
t
i
o
n
 
o
f
 
i
n
s
t
r
u
c
t
i
o
n
a
l
 
t
i
m
e
 
b
y
 
m
o
d
e
,
 
t
h
e
 
e
s
t
i
m
a
t
e
s
 
p
r
o
v
i
d
e
d

i
n
 
t
h
i
s
 
w
o
r
k
s
h
e
e
t
 
c
a
n
 
b
e
 
a
d
j
u
s
t
e
d
 
a
n
d
 
c
a
l
c
u
l
a
t
i
o
n
s
 
m
a
d
e

a
s
 
t
o
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
r
o
o
m
s
 
n
e
e
d
e
d
.
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W
O
R
K
S
H
E
E
T

P
h
y
s
i
c
a
l
 
R
e
s
o
u
r
c
e
s
 
t
o
 
S
u
p
p
o
r
t
 
I
n
s
t
r
u
c
t
i
o
n

i
n
 
P
r
e
-
C
l
i
n
i
c
a
l
 
D
i
d
a
c
t
i
c
 
C
l
a
s
s
r
o
o
m
s
 
a
n
d
 
L
a
b
o
r
a
t
o
r
i
e
s

T
y
p
e
 
o
f
 
S
p
a
c
e

1
.

A
m
p
h
i
t
h
e
a
t
r
e
s

(
a
)

M
a
x
i
m
u
m
 
s
e
a
t
i
n
g
 
c
a
p
a
c
i
t
y

(
b
)

N
e
t
 
s
q
u
a
r
e
 
f
e
e
t

2
.

L
e
c
t
u
r
e
 
R
o
o
m
s

(
a
)

M
a
x
i
m
u
m
 
s
e
a
t
i
n
g
 
c
a
p
a
c
i
t
y

(
b
)

N
e
t
 
s
q
u
a
r
e
 
f
e
e
t

3
.

S
e
m
i
n
a
r
,
 
C
o
n
f
e
r
e
n
c
e
 
R
o
o
m
s

(
a
)

M
a
x
i
m
u
m
 
s
e
a
t
i
n
g
 
c
a
p
a
c
i
t
y

(
b
)

N
e
t
 
s
q
u
a
r
e
 
f
e
e
t

4
.

T
e
a
c
h
i
n
g
 
L
a
b
o
r
a
t
o
r
i
e
s

(
a
)

M
a
x
i
m
u
m
 
s
e
a
t
i
n
g
 
c
a
p
a
c
i
t
y

(
b
)

N
e
t
 
s
q
u
a
r
e
 
f
e
e
t

(
c
)

C
o
s
t
 
a
n
d
 
p
e
r
c
e
n
t
 
c
)
f
 
c
l
i
n
i
c
 
i
n
s
t
r
u
m
e
n
t
s
 
s
t
u
d
e
n
t
 
p
u
r
c
h
a
s
e
s
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W
H
A
T
 
A
R
E
 
T
H
E
 
C
L
I
N
I
C
A
L
 
R
E
S
O
U
R
C
E
S
 
N
E
C
E
S
S
A
R
Y
 
T
O
 
S
U
P
P
O
R
T
 
S
U
P
E
R
V
I
S
E
D
 
P
A
T
I
E
N
T
 
C
A
R
E
,
 
A
S
S
U
M
I
N
G
 
T
H
E
 
F
O
L
L
O
W
I
N
G

C
L
I
N
I
C
A
L
 
A
R
E
A
S
:

R
E
S
T
O
R
A
T
I
V
E
,
 
E
N
D
O
D
O
N
T
I
C
S
,
 
P
E
R
I
O
D
O
N
T
I
C
S
,
 
O
R
T
H
O
D
O
N
T
I
C
S
,
 
P
E
D
O
D
O
N
T
I
C
S
,
 
E
M
E
R
G
E
N
C
Y
,
 
O
R
A
L

M
E
D
I
C
I
N
E
,
 
O
R
A
L
 
S
U
R
G
E
R
Y
,
 
D
I
A
G
N
O
S
I
S
,
 
O
A
U
,
 
T
E
A
M
,
 
C
O
M
M
U
N
I
T
Y
 
D
E
N
T
I
S
T
R
Y
,
 
P
R
E
V
E
N
T
I
V
E
 
D
E
N
T
I
S
T
R
Y
,
 
P
R
O
S
T
H
O
-

D
O
N
T
I
C
S
,
 
A
N
D
 
R
A
D
I
O
L
O
G
Y
?

O
n
 
t
h
i
s
 
w
o
r
k
s
h
e
e
t
,
 
y
o
u
 
s
h
o
u
l
d
 
t
h
i
n
k
 
i
n
 
t
e
r
m
s
 
o
f
 
t
h
e
 
s
i
z
e
 
o
f
 
p
a
t
i
e
n
t
-
c
a
r
e
 
c
u
b
i
c
l
e
s
,
 
r
e
m
e
m
b
e
r
-

i
n
g
 
t
h
a
t
 
c
e
n
t
r
a
l
i
z
e
d
 
c
l
i
n
i
c
a
l
 
a
c
t
i
v
i
t
i
e
s
 
h
a
v
e

a
l
r
e
a
d
y
 
b
e
e
n
 
c
a
l
c
u
l
a
t
e
d
 
i
n
 
W
o
r
k
s
h
e
e
t
 
A
D
-
S
.

W
h
i
l
e
 
a
 
l
a
r
g
e
 
p
o
r
t
i
o
n
 
o
r
 
t
h
i
s
 
.
:
-
O
c
u
l
a
t
i
o
n
m
u
s
t
 
n
e
c
e
s
s
a
r
i
l
y
 
a
w
a
i
t
 
t
h
e
 
j
u
d
g
e
m
e
n
t
s
 
o
f
 
t
h
e

c
l
i
n
i
c
a
l
 
s
c
i
e
n
c
e
s
 
w
o
r
k
s
h
o
p
 
(
s
e
e
 
W
o
r
k
s
h
e
e
t
 
C
-
5
)
,
 
c
e
r
t
a
i
n
 
p
r
e
l
i
m
i
n
a
r
y

a
s
s
e
s
s
m
e
n
t
s
 
c
a
n
 
b
e
 
m
a
d
e

n
o
w
 
a
n
d
 
a
d
j
u
s
t
e
d
 
l
a
t
e
r
 
w
h
e
n
 
t
h
e
 
c
l
i
n
i
c
a
l
 
w
o
r
k
s
h
o
p
 
h
a
s
 
c
o
m
p
l
e
t
e
d
 
i
t
s
 
w
o
r
k
.

F
o
r
 
e
a
c
h
 
c
l
i
n
i
c
a
l
 
a
r
e
a
 
r
e
s
p
e
c
t
i
v
e
l
y
:

R
o
w
 
(
a
)
:

I
n
d
i
c
a
t
e
 
t
h
e
 
t
y
p
e
 
o
f
 
u
n
i
t
 
d
e
s
i
g
n
 
(
G
D

=
 
g
e
n
e
r
a
l
 
d
e
n
t
i
s
t
r
y
 
u
n
i
t
;
 
S
 
=
 
s
p
e
c
i
a
l
t
y
 
u
n
i
t
,

w
e
.
g
.
,
 
o
r
a
l
 
s
u
r
g
e
r
y
 
u
n
i
t
,
 
p
r
e
v
e
n
t
i
v
e
 
u
n
i
t
)
.

P
t
.

I
o
u
 
R
o
w
 
(
b
)
:

I
n
d
i
c
a
t
e
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
c
h
a
i
r
s
 
o
r
 
s
t
a
t
i
o
n
s
n
e
c
e
s
s
a
r
y
 
t
o
 
o
p
e
r
a
t
e
 
t
h
e
 
c
l
i
n
i
c
.

R
o
w
 
(
c
)
:

I
n
d
i
c
a
t
e
 
t
h
e
 
n
e
t
 
s
q
u
a
r
e
 
f
e
e
t
p
e
r
 
c
u
b
i
c
l
e
 
t
a
c
k
i
n
g
 
i
n
t
o
 
c
o
n
s
i
d
e
r
a
t
i
o
n
 
t
h
e
 
p
r
e
s
e
n
c
e

o
f
 
a
u
x
i
l
i
a
r
y
 
d
e
n
t
a
l
 
p
e
r
s
o
n
n
e
l
.

R
o
w
 
(
d
)
:

I
n
d
i
c
a
t
e
 
t
h
e
 
n
u
m
b
e
r
 
a
n
d
 
t
y
p
e
 
o
f
 
a
u
x
i
l
i
a
r
y
 
p
e
r
s
o
n
n
e
l
 
(
e
.
g
.
,

d
e
n
t
a
l
 
a
s
s
i
s
t
a
n
t
s
,
 
E
D
D
A
'
s
,

d
e
n
t
a
l
 
h
y
g
i
e
n
i
s
t
s
)
 
n
e
e
d
e
d
 
t
o
 
s
u
p
p
o
r
t
 
e
a
c
h
 
c
u
b
i
c
l
e
.



l
i
g

A
D
M
I
N
I
S
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R
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-
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W
O
R
K
S
H
E
E
T

S
i
z
e
 
o
f
 
S
u
p
e
r
v
i
s
e
d
 
P
a
t
i
e
n
t
 
C
a
r
e
 
C
l
i
n
i
c
s

C
l
i
n
i
c
a
l
 
A
r
e
a
*

T
y
p
e
 
o
f

U
n
i
t

N
u
m
b
e
r
 
o
f

S
t
a
t
i
o
n
s

N
e
t
 
S
q
u
a
r
e

F
e
e
t
/
C
u
b
i
c
l
e

N
u
m
b
e
r
 
o
f
 
A
u
x
i
l
i
a
r
y

P
e
r
s
o
n
n
e
l
 
b
y
 
T
y
p
e

R
e
s
t
o
r
a
t
i
v
e

E
n
d
o
d
o
n
t
i
c
s

P
e
r
i
o
d
o
n
t
i
c
s

,

O
r
t
h
o
d
o
n
t
i
c
s

P
e
d
i
t
o
n
t
i
c
s

E
m
e
r
g
e
n
c
y

-
-

_

O
r
a
l
 
M
e
d
i
c
i
n
e

O
r
a
l
 
S
u
r
g
e
r
y

.

D
i
a
g
n
o
s
i
s

D
A
U

T
E
A
M

C
o
m
m
u
n
i
t
y

D
e
n
t
i
s
t
r
y

P
r
e
v
e
n
t
i
v
e

D
e
n
t
i
s
t
r
y

P
r
o
s
t
h
o
d
o
n
t
i
c
s

R
a
d
i
o
l
o
g
y

*
I
f
 
y
o
u
 
w
i
s
h
 
t
o
 
g
r
o
u
p
 
a
n
y
 
o
f
 
t
h
e
 
c
l
i
n
i
c
 
a
r
e
a
s
,
 
u
s
e
 
P
a
g
e

T
w
o
.



A
D
M
I
N
I
S
T
R
A
T
I
V
E
-
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W
O
R
K
S
H
E
E
T

(
P
a
g
e
 
T
w
o
)

C
l
i
n
i
c
a
l
 
A
r
e
a

T
y
p
.
.
 
o
f

U
n
i
t

N
u
m
b
e
r
 
o
f

S
t
a
t
i
o
n
s

N
e
t
 
S
q
u
a
r
e

F
e
e
t
/
C
u
b
i
c
l
e

N
u
m
b
e
r
 
o
f
 
A
u
x
i
l
i
a
r
y

P
e
r
s
o
n
n
e
l
 
b
y
.
T
y
p
e

i

1

.

1

.
,

IN
IM

IN
E

M
.

...
.

lr
I



A
D
-
9
.

H
O
W
 
M
U
C
H
 
S
P
A
C
E
,
 
E
Q
U
I
P
M
E
N
T
,
 
A
N
D
 
P
E
R
S
O
N
N
E
L
 
A
R
E
 
N
E
C
E
S
S
A
R
Y
 
T
O

S
U
P
P
O
R
T
 
A
N
 
I
N
T
R
A
M
U
R
A
L
 
F
A
C
U
L
T
Y
 
P
R
A
C
T
I
C
E

I
N
 
A
 
D
E
N
T
A
L
 
S
C
H
O
O
L
?

O
n
 
t
h
i
s
 
w
o
r
k
s
h
e
e
t
 
y
o
u
 
s
h
o
u
l
d
 
a
s
s
u
m
e
 
t
h
e
 
p
r
e
s
e
n
c
e

o
f
 
a
n
 
i
n
t
r
a
m
u
r
a
l
 
p
r
a
c
t
i
c
e
 
p
l
a
n
 
a
n
d
 
c
a
l
c
u
l
a
t
e

t
h
e
 
s
p
a
c
e
 
a
n
d
 
e
q
u
i
p
m
e
n
t
 
n
e
e
d
e
d
 
t
o
 
s
u
p
p
o
r
t

i
t
.

R
o
w
 
(
1
)
:

I
n
d
i
c
a
t
e
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
s
t
a
t
i
o
n
s
 
n
e
e
d
e
d
 
t
o
 
s
u
p
p
o
r
t
 
a
n

i
n
t
r
a
m
u
r
a
l
 
p
r
a
c
t
i
c
e
.

T
h
i
s

f
i
g
u
r
e
 
c
a
n
 
b
e
 
m
o
d
i
f
i
e
d
 
o
n
c
e
 
t
h
e
 
c
l
i
n
i
c
a
l
 
s
c
i
e
n
c
e
s
w
o
r
k
s
h
o
p
 
d
e
t
e
r
m
i
n
e
s
 
f
a
c
u
l
t
y

s
i
z
e
.

R
o
w
 
(
2
)
:

S
p
e
c
i
f
y
 
t
h
e
 
n
e
t
 
s
q
u
a
r
e
 
f
e
e
t
 
o
f
 
s
p
a
c
e
 
p
e
r
 
c
u
b
i
c
l
e

t
a
k
i
n
g
 
i
n
t
o
 
c
o
n
s
i
d
e
r
a
t
i
o
n
 
t
h
e

p
r
e
s
e
n
c
e
 
o
f
 
a
u
x
i
l
i
a
r
y
 
d
e
n
t
a
l

p
e
r
s
o
n
n
e
l
.

R
o
w
 
(
3
)
:

I
n
d
i
c
a
t
e
 
t
h
e
 
n
e
t
 
s
q
u
a
r
e
 
f
e
e
t
 
o
f
 
a
d
d
i
t
i
o
n
a
l
 
s
p
a
c
e
n
e
e
d
e
d
 
t
o
 
o
p
e
r
a
t
e
 
a
 
c
e
n
t
r
a
l

s
e
r
v
i
c
e
 
a
r
e
a
 
(
i
.
e
.
,
 
b
u
s
i
n
e
s
s
 
o
f
f
i
c
e
,
 
d
e
n
t
a
l
 
l
a
b
,

r
a
d
i
o
l
o
g
y
,
 
w
a
i
t
i
n
g
 
r
o
o
m
s
,
 
e
t
c
.
)

a
n
d
 
o
t
h
e
r
 
c
e
n
t
r
a
l
 
s
u
p
p
l
y
 
a
r
e
a
s
.

R
o
w
 
(
4
)
:

I
n
d
i
c
a
t
e
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
F
T
E
 
a
u
x
i
l
i
a
r
y
 
p
e
r
s
o
n
n
e
l
 
a
n
d
 
o
t
h
e
r
.
 
s
u
p
p
o
r
t
p
e
r
s
o
n
n
e
l
 
n
e
e
d
e
d

t
o
 
o
p
e
r
a
t
e
 
a
n
 
i
n
t
r
a
m
u
r
a
l
 
p
r
a
c
t
i
c
e
.

R
o
w
 
(
5
)
:

S
u
g
g
e
s
t
 
o
n
e
 
o
r
 
s
e
v
e
r
a
l
 
f
o
r
m
u
l
a
s
 
f
o
r
 
c
h
a
r
g
i
n
g
 
f
a
c
u
l
t
y

f
o
r
 
u
s
e
 
o
f
 
t
h
e
 
s
p
a
c
e
 
a
n
d

e
q
u
i
p
m
e
n
t
.

I
n
d
i
c
a
t
e
 
a
l
s
o
 
h
o
w
 
a
u
x
i
l
i
a
r
y
 
a
n
d
 
o
t
h
e
r
 
s
u
p
p
o
r
t
 
p
e
r
s
o
n
n
e
l
 
a
r
e
t
o

b
e

p
a
i
d
.
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W
O
R
K
S
H
E
E
T

S
p
a
c
e
 
a
n
d
 
E
q
u
i
p
m
e
n
t
 
f
o
r
 
I
n
t
r
a
m
u
r
a
l
 
P
r
a
c
t
i
c
e

R
o
w
 
(
1
)
:

N
u
m
b
e
r
 
o
f
 
s
t
a
t
i
o
n
s

R
o
w
 
(
2
)
:

N
e
t
 
s
q
u
a
r
e
 
f
e
e
t
 
o
f
 
s
p
a
c
e
/
c
u
b
i
c
l
e

R
o
w
 
(
3
)
:

N
e
t
 
s
q
u
a
r
e
 
f
e
e
t
 
o
f

s
p
a
c
e
 
f
o
r
 
c
e
n
t
r
a
l
 
s
e
r
v
i
c
e
 
a
r
e
a
s

N
e
t
 
s
q
u
a
r
e
 
f
e
e
t
 
o
f

s
p
a
c
e
 
f
o
r
 
c
e
n
t
r
a
l
 
s
u
p
p
l
y
 
a
r
e
a
s

R
o
w
 
(
4
)
:

N
u
m
b
e
r
 
o
f
 
F
T
E
 
a
u
x
i
l
i
a
r
y
 
p
e
r
s
o
n
n
e
l

N
u
m
b
e
r
 
o
f
 
o
t
h
e
r
 
s
u
p
p
o
r
t
 
p
e
r
s
o
n
n
e
l

R
o
w
 
(
5
)
:

U
s
e
 
c
h
a
r
g
e
 
f
o
r
m
u
l
a
 
a
n
d
 
m
e
t
h
o
d
 
f
o
r
 
p
a
y
i
n
g
 
a
u
x
i
l
i
a
r
y
 
a
n
d

s
u
p
p
o
r
t
 
p
e
r
s
o
n
n
e
l

D
i
s
c
u
s
s
i
o
n
 
a
r
e
a
:



A
D
-
1
0
.

W
H
A
T
 
A
R
E
 
R
E
A
S
O
N
A
B
L
E
 
E
S
T
I
M
A
T
E
S
 
F
O
R
 
F
A
C
U
L
T
Y
 
S
A
L
A
R
I
E
S
 
A
N
D
 
F
O
R
 
T
O
T
A
L
 
C
O
M
P
E
N
S
A
T
I
O
N
 
O
F
 
D
E
N
T
A
L
 
S
C
H
O
O
L

F
A
C
U
L
T
Y
 
A
N
D
 
A
U
X
I
L
I
A
R
Y
 
P
E
R
S
O
N
N
E
L
?

A
v
e
r
a
g
e
 
s
a
l
a
r
i
e
s
:

a
s
s
i
g
n
 
s
a
l
a
r
i
e
s
 
t
o
 
"
f
u
l
l
-
t
i
m
e
"
 
f
a
c
u
l
t
y
 
a
n
d
 
a
u
x
i
l
i
a
r
y
 
p
e
r
s
o
n
n
e
l
 
t
a
k
i
n
g

i
n
t
o
 
c
o
n
s
i
d
e
r
a
t
i
o
n
 
r
a
n
k
.

D
i
s
r
e
g
a
r
d
 
p
u
b
l
i
c
 
o
r
 
p
r
i
v
a
t
e
 
s
c
h
o
o
l

d
i
s
t
i
n
c
t
i
o
n
s
.

A
v
e
r
a
g
e
 
c
o
m
p
e
n
s
a
t
i
o
n
:

e
s
t
i
m
a
t
e
 
t
h
e
 
t
o
t
a
l
 
a
n
n
u
a
l
 
i
n
c
o
m
e
 
r
e
c
e
i
v
e
d
 
b
y
 
f
a
c
u
l
t
y
 
m
e
m
b
e
r
s
,

i
n
c
l
u
d
i
n
g
 
s
a
l
a
r
i
e
s
 
a
n
d
 
o
t
h
e
r
 
f
o
r
m
s
 
o
f
 
c
o
m
p
e
n
s
a
t
i
o
n
 
(
e
.
g
.
,
 
p
a
t
i
e
n
t

c
a
r
e
 
f
e
e
s
 
f
r
o
m
 
i
n
t
r
a
 
o
r
 
e
x
t
r
a
m
u
r
a
l
 
p
r
a
c
t
i
c
e
,
 
h
o
n
o
r
a
r
i
u
m
s
,
 
c
o
n
s
u
l
t
i
n
g

f
e
e
s
)
.

D
i
s
r
e
g
a
r
d
 
p
u
b
l
i
c
 
o
r
 
p
r
i
v
a
t
e
 
d
i
s
t
i
n
c
t
i
o
n
s
.

D
i
s
c
u
s
s
i
o
n
 
a
r
e
a
:

I
n
d
i
c
a
t
e
 
h
o
w
 
m
u
c
h
 
o
f
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e
 
b
e
t
w
e
e
n
 
s
a
l
a
r
y
 
a
n
d
 
t
o
t
a
l
 
i
n
c
o
m
e

c
o
u
l
d
 
b
e
 
d
e
r
i
v
e
d
 
f
r
o
m
 
i
n
t
r
a
 
o
r
 
e
x
t
r
a
m
u
r
a
l
 
f
e
e
s
 
e
a
r
n
e
d
 
b
y
 
m
e
m
b
e
r
s
 
o
f

t
h
a
t
 
i
n
s
t
i
t
u
t
i
o
n
.



A
D
M
I
N
I
S
T
R
A
T
I
V
E
-
1
0
 
W
O
R
K
S
H
E
E
T

E
s
t
i
m
a
t
e
 
o
f
 
A
v
e
r
a
g
e
 
F
u
l
l
-
T
i
m
e
 
F
a
c
u
l
t
y
 
S
a
l
a
r
y

a
n
d
 
T
o
t
a
l
 
C
o
m
p
e
n
s
a
t
i
o
n
,
 
b
y
 
R
a
n
k

(
1
2
 
-
M
o
n
t
h
 
Y
e
a
r
)

.

A
v
e
r
a
g
e
 
S
a
l
a
r
y

A
v
e
r
a
g
e
 
C
o
m
p
e
n
s
a
t
i
o
n

D
i
s
c
u
s
s
i
o
n

B
a
s
i
c
 
S
c
i
e
n
c
e
s

.

.

.

.

,

I

P
r
o
f
e
s
s
o
r

A
s
s
o
c
i
a
t
e

A
s
s
i
s
t
a
n
t

I
n
s
t
r
u
c
t
o
r

C
l
i
n
i
c
a
l
 
S
c
i
e
n
c
e
s

P
r
o
f
e
s
s
o
r

A
s
s
o
c
i
a
t
e

A
s
s
i
s
t
a
n
t

I
n
s
t
r
u
c
t
o
r

A
u
x
i
l
i
a
r
y
 
P
e
r
s
o
n
n
e
l

D
e
n
t
a
l
 
A
s
s
i
s
t
a
n
t

E
x
p
a
n
d
e
d
 
D
u
t
y
 
D
e
n
t
a
l

A
u
x
i
l
i
a
r
y
 
(
E
D
D
A
)

B
a
s
i
c
 
S
c
i
e
n
c
e
s

R
e
s
e
a
r
c
h
 
A
s
s
i
s
t
a
n
t



A
D
-
1
1
.

W
H
A
T
 
A
R
E
 
T
H
E
 
S
P
A
C
E
 
A
N
D
 
E
Q
U
I
P
M
E
N
T
 
R
E
Q
U
I
R
E
M
E
N
T
S
 
F
O
R
 
F
A
C
U
L
T
Y

O
F
F
I
C
E
S
 
A
N
D
 
R
E
S
E
A
R
C
H
 
L
A
B
O
R
A
T
O
R
I
E
S
 
I
N
 
T
H
E

B
A
S
I
C
 
A
N
D
 
C
L
I
N
I
C
A
L
 
S
C
I
E
N
C
E
S
?

R
o
w
 
(
1
)
:

I
n
d
i
c
a
t
e
 
t
h
e
 
n
e
t
 
s
q
u
a
r
e
 
f
e
e
t
 
o
f
 
s
p
a
c
e
 
n
e
e
d
e
d
 
f
o
r
 
f
a
c
u
l
t
y
 
o
f
f
i
c
e
s
,
 
i
n
c
l
u
d
i
n
g
 
s
p
a
c
e

f
o
r
 
c
l
e
r
i
c
a
l
 
s
t
a
f
f
 
a
n
d
 
n
e
c
e
s
s
a
r
y
 
c
o
n
f
e
r
e
n
c
e
 
r
o
o
m
s
 
p
e
r
 
d
e
p
a
r
t
m
e
n
t
.

R
o
w
 
(
2
)
:

I
n
d
i
c
a
t
e
 
t
h
e
 
n
e
t
 
s
q
u
a
r
e
 
f
e
e
t
 
o
f
 
r
e
s
e
a
r
c
h
 
l
a
b
o
r
a
t
o
r
y
 
s
p
a
c
e
 
n
e
c
e
s
s
a
r
y

t
o
 
s
u
p
p
o
r
t

f
a
c
u
l
t
y
 
r
e
s
e
a
r
c
h
 
a
n
d
 
t
e
c
h
n
i
c
i
a
n
s
.
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.



A
D
M
I
N
I
S
T
R
A
T
I
V
E
-
1
1
 
W
O
R
K
S
H
E
E
T

R
o
w
 
(
1
)
:

N
e
t
 
s
q
u
a
r
e
 
f
e
e
t
 
o
f

s
p
a
c
e
/
f
a
c
u
l
t
y
 
o
f
f
i
c
e
s

N
e
t

s
q
u
a
r
e
 
f
e
e
t
 
o
f
 
s
p
a
c
e
/
d
e
p
a
r
t
m
e
n
t
a
l

c
o
n
f
e
r
e
n
c
e
 
r
o
o
m
s

R
o
w
 
(
2
)
:

N
e
t

s
q
u
a
r
e
 
f
e
e
t
 
o
f
 
s
p
a
c
e
 
f
o
r
 
f
a
c
u
l
t
y

r
e
s
e
a
r
c
h
 
l
a
b
o
r
a
t
o
r
i
e
s

D
i
s
c
u
s
s
i
o
n
 
A
r
e
a
:



B
A
S
I
C
 
S
C
I
E
N
C
E
S
-
1
 
W
O
R
K
S
H
E
E
T

N
u
m
b
e
r
 
o
f
 
H
o
u
r
s
 
o
f
 
F
a
c
u
l
t
y
 
T
i
m
e
 
N
e
e
d
e
d

f
o
r
 
I
n
s
t
r
u
c
t
i
o
n
 
o
f
 
D
e
n
t
a
l
 
S
t
u
d
e
n
t
s

i
n
 
t
h
e
 
B
a
s
i
c
 
S
c
i
e
n
c
e
s

(
1
)

S
u
b
j
e
c
t
 
A
r
e
a
s

(
2
)

H
o
u
r
s
 
o
f

i
n
s
t
r
u
c
t
i
o
n

b
y
 
m
o
d
e

(
3
)

N
u
m
b
e
r
 
o
f

s
e
c
t
i
o
n
s

p
e
r
 
1
0
0

s
t
u
d
e
n
t
s

(
4
)

T
o
t
a
l
 
h
o
u
r
s
 
o
f

d
i
r
e
c
t
 
f
a
c
u
l
t
y

c
o
n
t
a
c
t
 
t
i
m
e

f
o
r
 
i
n
s
t
r
u
c
t
i
o
A

C
o
l
u
m
n
 
(
2
)
 
x

C
o
l
u
m
n
 
(
3
)

(
5
)

T
o
t
a
l
 
h
o
u
r
s
 
o
f

p
r
e
p
a
r
a
t
i
o
n
 
a
n
d

e
v
a
l
u
a
t
i
o
n

n
o
e
e
e
d
 
f
o
r

i
n
s
t
r
u
c
t
i
o
n

(
6
)

T
o
t
a
l
 
h
o
u
r
s
 
o
f

f
a
c
u
l
t
y
 
t
i
m
e

f
o
r
 
i
n
s
t
r
u
c
t
i
o
n

C
o
l
u
m
n
 
(
4
)
 
+

C
o
l
u
m
n
 
(
3
)

A
n
a
t
o
m
y

L
e
c
t
u
r
e

7
0

1
7
0

L
e
a
l
 
i
r
e

1
4
0

2
1
0

D
e
m
o
n
s
t
r
a
t
i
o
n

3
0

2
6
0

D
e
m
o
n
s
t
r
a
t
i
o
n

6
0

1
2
0

L
a
b
o
r
a
t
o
r
y

2
1
0

5
1
,
0
5
0

L
a
b
o
r
a
t
o
r
y

2
,
6
2
5

3
,
6
7
5

3
1
0

1
,
1
8
0

2
,
6
2
5

4
,
0
0
5

H
i
s
t
o
l
o
g
y

S
u
p
e
r
v
i
s
e
d

S
u
p
e
r
v
i
s
e
d

s
e
l
f
-
i
n
s
t
r
u
c
-

SA
M

A
L

E
s
e
l
f
-

t
i
o
n

3
0

1
i
n
s
t
r
u
c
t
i
o
n

6
0

9
0

S
e
m
i
n
a
r

1
8

1
0

1
8
0

S
e
m
i
n
a
r

1
8
0

3
6
0

L
a
b
o
r
a
t
o
r
y

3
0

5
1
5
0

L
a
b
o
r
a
t
o
r
y

7
5
0

9
0
0

P
r
a
c
t
i
c
a
l

7
8

3
6
0

e
x
a
m
s

1
6

1
0

1
,
0
0
0

1
,
3
6
0

S
A
M
P
L
E

.

D
i
s
c
u
s
s
i
o
n
 
A
r
e
a
:

L
e
c
t
u
r
e
 
=
 
2
 
h
o
u
r
s
 
p
r
e
p
a
r
a
t
i
o
n
t
i
m
e
/
s
e
s
s
i
o
n

D
e
m
o
n
s
t
r
a
t
i
o
n
 
=
 
1
 
h
o
u
r
 
o
f
 
s
e
t
-
u
p
 
t
i
m
e
 
/
s
e
s
s
i
o
n

P
r
o
g
r
a
m
m
e
d
 
s
l
i
d
e
-
t
a
p
e
 
=
 
2
 
h
o
u
r
s
 
o
f
p
r
e
p
a
r
a
t
i
o
n
/
l
h
o
u
r
 
p
r
o
g
r
a
m



B
A
S
I
C
 
S
C
I
E
I
X
E
S
-
2
 
W
O
R
K
S
H
E
E
T

N
u
m
b
e
r
 
o
f
 
F
T
E
 
F
a
c
u
l
t
y
 
N
e
e
d
e
d
 
f
o
r
 
D
e
n
t
a
l
 
E
d
u
c
a
t
i
o
n

(
1
)

T
o
t
a
l
 
h
o
u
r
s
 
o
f
 
f
a
c
u
l
t
y

t
i
m
e
 
f
o
r
 
i
n
s
t
r
u
c
t
i
o
n

b
y
 
s
u
b
j
e
c
t
 
a
r
e
a
 
(
f
r
o
m

S
u
m
m
a
r
y
 
W
o
r
k
s
h
e
e
t
,
 
B
-
6

C
o
l
u
m
n
s
 
1
 
6
 
2
)

(
2
)

F
T
E
 
f
a
c
u
l
t
y

n
e
e
d
e
d
 
t
o

p
r
o
v
i
d
e

i
n
s
t
r
u
c
t
i
o
n

C
o
l
u
m
n
 
(
1
)

2
0
0
0

(
3
,

N
o
n
-
c
o
n
t
a
c
t
 
f
a
c
u
l
t
y
 
h
o
u
r
s

f
o
r
 
d
e
n
t
a
l
 
e
d
u
c
a
t
i
o
n

(
a
)

(
b
)

(
c
)

R
e
s
e
a
r
c
h
 
A
d
m
i
n
i
s
-

O
t
h
e
r

t
r
a
t
i
o
n

(
4
)

T
o
t
a
l
 
h
o
u
r
s

o
f
 
n
o
n
-

c
o
n
t
a
c
t

f
a
c
u
l
t
y
 
t
i
m
e

C
o
l
u
m
n
s
 
(
3
a
)

+
 
(
3
b
)
 
+

(
3
0
)

(
t
)

T
o
t
a
l
 
h
o
u
r
s

o
f
 
f
a
c
u
l
t
y

t
i
m
e
 
f
o
r

d
e
n
t
a
l

e
d
u
c
a
t
i
o
n

C
o
l
u
m
n
 
(
1
)

+
C
o
l
u
m
n
 
(
4
)

(
1
)

F
T
E
 
f
a
c
u
l
t
y

n
e
e
d
e
d
 
f
o
r

d
e
n
t
a
l

e
d
u
c
a
t
i
o
n

C
o
l
u
m
n
 
(
S
)

4
 
2
0
0
0

A
n
a
t
o
m
y

4
,
0
0
5

41
.

2
.
0

SA
M

PL
E

1
0
0

6
0

SA
M

PL
E

1
6
0

4
,
1
6
5

2
0
.
8

D
i
s
c
u
s
s
i
o
n
 
A
r
e
a
:



B
A
S
I
C
 
S
C
I
E
N
C
E
S
-
3
 
W
O
R
K
S
H
E
E
T

V
i
a
b
l
e
 
F
a
c
u
l
t
y
 
S
i
z
e
 
f
o
r
 
D
e
n
t
a
l
 
E
d
u
c
a
t
i
o
n
 
P
r
o
g
r
a
m
i
n
 
t
h
e
 
B
a
s
i
c
 
S
c
i
e
n
c
e
s

i
n
 
a
 
F
r
e
e
-
S
t
a
n
d
i
n
g
 
I
n
s
t
i
t
u
t
i
o
n

(
1
)

F
T
E
 
f
a
c
u
l
t
y
 
f
o
r
 
a
 
d
e
n
t
a
l

e
d
u
c
a
t
i
o
n
 
p
r
o
g
r
a
m
,
 
b
y

s
u
b
j
e
c
t
 
a
r
e
a
 
(
f
r
o
m

S
u
m
m
a
r
y
 
W
o
r
k
s
h
e
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p
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p
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Purdue University
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AttaChment to Chapter 2

Participants in Construe-tad Costs Seminars in Medicine,
Dentistry, and Veterinary Medicine

. CONSTRUCTED COSTS SEMINAR-FOR MEDICINE, July 16-13, 1973

$ .

.

4 .

. Seminar Chairman .

)

,

Dr. Merlin K. Du, Vice President for Health Scienced, Uniyersit'
of Arizona .

/

Steering Committee Members

Dr. Julius Richmond (Chairman), Director, Judge Baker Guidance
Center,NEFU3F

Mr. James F. Kelly, Executive Yice Chancellor, State University of
New York, Albany

.

Dr. Alvin L. Morris, Vice P esident for Administration, University
of Kentucky '

.
,

Dr. Daniel Tosteson, Professor and Chairman, Department of Physiology
and Pharmaco ogy, Duke University Medical* Center.

%

..

Invited Participants

Dr. Sam L. Clark, Professor and Chairman, Department of Anatomy,
,University of Massachusetts, Worcester

Dr. William R. Drucker; Dean, School of Medicine, Oniversity of
Virginia

Mr. A. Russell Hanson, Chairman, Division of Education, Department
of AdministgTEE, Mayo Foundation

Dr. Edgar lee, Associate Dean, School of Medicine, Case Western
Reservg7University

Di,..Thomas K. Oliver, Jr., Chairman, Department of Pediatrics, School
of MedicingTURIversity of Pittsburgh

Dr: Robert G. Petersdor, Chairman, Department of Medicine, School
of Medicine, University of Washingtdn 0 .

Dr. Edmund D. Pellegrino, Vice President for the Health Sciences,
Director orthe Center, School'of Medicine,'State UnivVrsity of
New York at Stony Brook

1r. Helen M. Ranney, Chairman, Department'of Medicine, School of
Medicine, University of California,"San Diego

Dr. Edwin F. Rosinski, Professor, School of MedicAne, Office of
Health Sciences University of California, San
Francisco

38. .
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'10

Dr. David C. Sebteton, ClieirMen,Departme of Surgery, School of '.

medicine,15ae University
Dr. Charles C. Sprague, President, Southwe tern Medical School,

Health Science Center at Dallas,' University. of Texas
Dr. DeWitt Stettens.Jr., Director, National Institute of General

Medical,TENFFesstNationAl Institutes of. Health

A . 41
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CONSTRUCTEb.CHTS SEMINAR FOR DENTISTRY, /September 19-21, 1973

Seminear Chairman"
6°7

or

Dr. Joseph F. Volker, President, University of AlabamA at 4rmingham

Steering Committee Members

Dr. Julius Richmond (Chairman), Director, Judge Baker Guidance
Center, TEFFEIT

Mr. James F. KI
1

lly, Executive Vice Chancellor, State University of
, New York; Albany

-

Dr. Alvin L. Morris, Vice President for Administration, University
of Kentucky i

t

Dr. 'Daniel Tosteson, Professor and Chairman, Department of Physiology,
and Pharmacology, Duke University,ftdical Center . .. w

InvitedUartieipants.
1

Dr...James W. Bawden, Dean, School of Dentistry, University of.North
Carolina

Dr. Charles L. Bolender .Professor of Prosthodontics, School of
Detttistry, MM.771-71y of Washington

Dn. Harvey L. Colman, Assistant Dean of Clinical Affairs, University
of $outherF7Trifornia

Dr. Emmett R. Costich, Assis.c.antfor Extrampral'EducationalProgram
Coordination, 6ffice of the Vice President for the Medical
Center, University of Kentucky

Dr: William H. Crawford, Jr., Interim Dean, School of Dentistry),
University of Southern California

Dr. Andrew D. Dixon, Dean, School of Dentistry, University of
California:75g Angeles

Dr. Benjamin F. Hammond-, Professor and Chairman, DepartMent of
Microbiology-T-7E7431 of, Dental Medicine, University of Pennsyl-
vania

Dr. Ernest. Hausmann, Professor of Biochemistry, School of Dentistry,
State University of New York at Buffalo

Dr. Charles A. McCallum, Jr., Dean, School of Dentistry, University
Df AlabaM,a INNIFFingham

Dr. J. Howard Oaks, Dean, School of Dental Medicine, State University
of New York iT Stony.Brqpk

Dr: James R. Pride, Assistant Dean for Clinical and Extramural.
Affairs, 771bol of Dentin try, University of the Pacific

418 8
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lirt.Jeenne C. Sinkford, Apeosiatit Defn, AdvanoeliEctuoation, College;
)4of Dentist7.77Talrd University .

Dr. S. SigmundliStahl, PrOfessor; Periodontics', College of Dentistry
at the BrOolkdale DeIntal Center of New York University

Dr. Henry J. Van Hassel, Associate Profespor of Endodontics, School.
of DentirsTUTTUTqrsity, of Washington

. eie

CONSTRUCTED, 'COSTS SEMINAR FOR VETERINARY MEDICINE, November 19; 1973
r

A
Seminar Chairman

Dr. neorge Pouensiek, Dean, New York State Veterinary College,
Cornell University

a

Invi;41c1 Partilbipants

Dr. Everett D4 Be_ Man, College of Veterinani- Medicine, Louisiana
State University, Ret.on Rouge

Dr. GeOrge C. Christensen, Vice ,k)residient for Academic Affairs, Iowa
State University

Dr. Clarence R. Cole, Professor, Department of Pathology, College of
--;.\ Veterinary MgarFine, Ohio State University
Dr. Joseph Pierce, Head, Section on Laboratory Animal Medicine nd

SurgdryTRTUonal Heart and Lung Institute .

Dr. .Charles G. Rickard, Associate Dean, New York State Veterina y
College, Cornell University

Dr. Michael J. Silively, Department of\Veterinary Me'di'cine, Pdrdue

UnLversity .
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